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Standing at the 
 — 





of all Lathes for manufacturing operations is the 22-inch 
Combination Turret Machine built by md 


THE BULLARD MACHINE TOOL COMPANY 


OF BRIDGEPORT, CONN. 


This tool has many advantages of its own. Changes from 
back gear to belt at full speed. Hole through spindle 
and turret. & od m wm od 
Will do a great variety of work and save money where 
Will turn, bore, face and thread at 
Built for heavy cuts and feeds. rd ws 


duplicates are made. 
one setting. 
We can show this tool on steel, iron and brass work 
where great economies are had over old methods. We 
make lathes, turret machines and boring mills. We 
study your needs and put in tools guaranteed to save time 
and money, and at the same time produce more uniform 
and better work. m m ™ rd ms & 
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Power or Hand 
—— 
For Model Makers’ 


PLANER frerncnat ers 


Capable of doing ie Best and Finest Work. 
Has all the 
goo improved 
features of 
the highest 









*ssey ‘10}sog 
“JS UOLZUINSEA PSI 
09 8% NOSNINTIA ‘f ‘V 


Aq poanjoejnury 








a HAVE 
be PHL 
Furr | CountTERSHAFT 
PARTIc- TO START 
— PUL To Stor 
“i. [BUILDERS 
Tlon. 
SUNDRY 
Gi cy Rut. 
ec rg sees 
“Te Hansen f Von Minkle Co. 
ns Srna. "7 


Posy fk 6 Suh Cat _ Clear 


A GOOD TIME 


to substitute ROLL- 
ING for RUBBING 
friction is when re- 
pairs are being made 
at the begin- 
ning of the 
new year. 


Mass 
OP. 





THREE 
YEARS’ 
RECORD. 












Put in a few 
HYATT FLEXI- 
BLE BEARINGS, 
and note the result. 


General Office, 450 Market St., 
NEWARK, N. J. 
New York Office, 26 Cortlandt St. 


for all purposes. PHOSPHOR 
BRONZE for Machine Box Bearings, 


BRASS Yh toe Mi } 
CASTINGS a Finished Brass Work 


NOLTE BRASS CO. 


68 AND 70 East WASHINGTON STREET, SPRINGFIELD, O. 


FOR ALL SHAFT SIZES. HUB ROLLER BEARINGS 


No Wear. No Friction. 


Rolls Accurately Guided in 
Parallel Lines. 








They Save Power, Oil, Time. 
They are the Be st! 
‘ry them! 


THE BALL BEARING CO. 


10 Watson St.. BO.TON, MAss, 





= . - 
Write for Prices. 


AMERICAN GAS FURNACE CO. 


(il Gas Plants 


Gas Blast Furnaces and High Pressure Blowers =r 


CATALOGUES 
ON APPLICATION. 


NEW YORK. 


FOR THE ECONOMICAL GENERATION AND SYSTEMATIC 
APPLICATION OF HEAT 


No. 80 Nassau Street, 








English Agency: CHAS. CHURCHILL & CO., LTD., LONDON and BIRMINGHAM, ENGLAND. 
+ ae 
STANDARD OF 
e EXCELLENCE. 
* 


B. M. Jonrs & Ca 


SPECIAL AND TITANIC STEELS. BOSTON and NEW YORF 





You've been doing your grinding on an attachment rigged up on 
a lathe, haven’t you? Used no water, and t : nty of time et 
a jobout? Stopa minute. One of our machines, specially adapted, 
on which plenty of water is used, will do the work in half the time 
and make a better job. That’seconomy. Sen if for full information, 


LANDIS BROS., Manufacturers, Waynesboro, Pa.,U.S.A. 


Enaranp, C. W. BURTON, GRIE — & CO., London and Birmingham. 
GENTS ee NCR, AD. JANSSENS i6 PI a Republique , Par s 
AGENTS: (; cumany, SCHUCH ARD 1 & SCHU ITE, 9 Spandaueratraase, , Berlin, 


‘age STR 








FINE TAPS 


OF EVERY DESCRIPTION, 
U.S. A. 








1p SP PIG PP IPOS 
Manufactured by WELLS BROS. & CO., Greentield, Mass., 























2 Or Parts of Machinery of any kind, 
s¢ MACHINERY °° 
NQY and Inventions Perfected. 
—~ AND 
a : 2 Write for estimates to 
y © T0 OLS for F. R. McMULLIN MFG. CO., 
> All Purposes. Guite Sik aie 219 Le Balle St Chicago, Ill. 
Upright MOFFET PORTABLE DRILL. 
AND UNSURPASSED a Weighs 48 Ibs. and 
- ASA :| drills from '¢ to 
Radial 3 2'¢ inches diam- 
eter, 
— i a M 
. . P 
Drills Vill work in any 4= uirenty 
WITH position, Ce: COMPRESSED AIR. 
— % 
tomatic 
Stop. 2 w 
al AURORA Sheetieiins by 
TOOL WKS} tend fer Grade. ten ESS eee 
FROM 14-IN, TO 40-IN. SWING Aurora, Ind. vwew VORK. 
















+| NOW READY in all sizes. 


OFFSET TOOL HOLDERS 
For 


Yes, 


I’s a good thing! 


Mighty handy 
tool for 
boring work of 
this kind. 












eneral Lathe and 
laner Work. 


Let us sead you a pair 
on trial. 


Send for Catalog. 


400,000 


Now in use in United 
States,Canada,England, 
Germany and France. 





Saves Forging, Dress- 
ing, Tempering. 


90z Tool Steel; 602 | 
| Grinding. = 


ARMSTRONG BROS. TOOL COMPANY, 
98 West Washington Street, CHICAGO. 


CHAS. CHURCHILL & CO., Ltd., LONDON. 











SCHUCHARDT & SCHUTTE, BERLIN, 





Drill Presses— 


Auto. Power Feed Dritis, 


Write for NORTON & JONES M. T. WKS. 
Light Drills, Hand and Auto. Feed. “Kk.” 


Plainville, Conn., U. S. A. 
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IMPROVED INDEPENDENT CHUCK 


inches in diameter 


THE E., 





This cut represents a line of IMPROVED INDEPENDENT REVERSIBLE 
JAW CHUCKS that we have lately added to eur large list of Universal 
and Combination Chucks. 
TWO SIZES, varying in size by two inches from FOUR to FORTY-TWO 
Send for lilustrated Price List. 


We make this style of Chuck in TWENTY- 


HORTON & SON COMPANY, 


Windsor Locks, Conn., U. S. A. 
Or CHAS. CHURCHILL & CO., London and Birmingham, Eng. 





“Cushman” 2s 
Chucks. “2 CATALOGUE 


EE IE IE NE NE NE Ee Ue Ue Ue Ue Ut 
For Lathes, Drills, Chucking and Screw 
Machines, and for Special Work. . 
THE CUSHMAN CHUCK CO., HARTFORD, CONN 





Skinner Chucks 


Independent and Uni- 
} 





: versal Chucks, Com 
hn nation Lathe Chucks 
> oo! with patent reversible 
jaws, Drill Chucks 
| Planer Chucks and 


r ace Plate Jaws. Send 
atalogue. 


ss | cae 
SKINNER CHUCK CO., Ge Britain, Conn. 


94 Reade Street, NEW YORK. 
DRILL 


PEQUO TI “cuics 


We would like to prove its merits. 
(Va) if afforded the opportunity. 
bs Chuck Book ready ¥ a distribution. 


D. E. Whiton Machine Co., NEW LONDON, CT 
SELIG, SONNENTHAL & CO., London, E.C., Eng. 


LATHE, TAPPING and DIE CHUCKS 


“NEVER BACK YOUR LIVE SPINDLE.” 


THE ERRINGTON TAPPING 
y CHUCK drives the tap in, Stops at 
f bottom of hole, and backs it out 
tick returt f , topping or 


reversing arill 











ress spindie 





Pe x THE MISCHKE DIE CHUCK 

A opensits esau ly forat 

——-P , exact length of \ ¢:; goes on li 
B spindle l pos turret; no re- 

< rse | no stop on machine 
3 heapest bolt cutter; the 

~ threa ling —_ 

~ asi ys ym bination and Inde- 
~ pomeet 26m bs Ciel Patent Re. 

“ ble Jaw, gives five positions 


THE NATIONAL CHUCK CO., 
39 Cortlandt St., NEW YORK, 


INISHED NUTS « « 


TRUMP BROS. 


MACHINE CO., 
oseeee MANUFACTURERS, 
WILMINGTON, -— - DELAWARE, U.S. A. 


New Catalogue just out 





ratt’s Positive Driving 
Drill Chucks, « « 


THE BEST SYSTEM 
EVER DEVISED FOR 
HOLDING AND 
DRIVING DRILLS 


The Pratt Chuck Co. 
CLAYVILLE, N. Y. 


ELIG, SONNENTHAL & ¢ 
ria St., Londor 





The Long & Allstatter Co. 


HAMILTON, OHIO, U. S. A. 


- OVER 300 VARIETIES AND SIZES OF... 





Double Punch and Shears. 


PUNCHES AND SHEARS 
WELDING MACHINES 








WE LEAD OTHERS FOLLOW om 
Sweetland 
Combination 

: GJ Chuck. OnTaLoeus 6 
- NOW READY 


The saamen & Pettis Mfg. Co.,Xew Haven. 









* ‘ 
| Screw-Cutting Die Heads 
Self-Opening and Adjustable. 
- 


We claim the best die head on the market 

and call especial attention to the following 
e@ points of merit which @ 
can only be found in 
in our die heads: They 
@ are smaller. they 
are stronger. They 
are more compact 
than any other tool 
for the purpose on 
the market. They 
have no levers to 
spring. they cannot be 
clogged by chips. They 
are always reliable and 
the prices are right. Send for description 

and prices. 


4 Geometric Drill Co., New Haven, Ct. a 







FOR SALE BY 


Hill, Clarke & Co Boston, Mass. 
eneral Agents for New —— 
Mep. ywell & StockerCo., - Chicz Ill. 
Hill, Clarke & Co Cc hicage. Il 
Callender & P atte rson, : Dayton, O. 
R. Hoffeld & C Buffalo, N.Y. 


Garvin Mac hine c 
Chas. Churchill & Co 


New York. 
London, Eng 











Sno FoR CaT L 


THE COST IS SMALL but tne 
satisFaction ts GREAT. 


No house, mill, furnace, refin- PANCOAST 


ery, foundry, school house or 
church is complete without a 


PANCOAST VENTILATOR CO. 
316 Philadelphia Bourse, PHILA., Pa. 


VENTILATOR 


——~- 1 AND DROP HAMMERS. 
: ff : sé CZA R DRILL LeCOUNT’S 
CHUCKS” HEAVY STEEL CLAMP 
ei pe Siast, FO ee OS ee MANUFACTURED BY 
§ tere ine eg WM. G. LeCOUNT, 
| A Send for Catalogue Phas 7 SUCCESSOR TO C. W. LE COUNT, 
ag ; Z; ONEIDA MFG. CHUCK co. South Norwalk, Conn, 
40-44 CEDAR ST., ONEIDA, N. Ve cuenemenseemee 
Send for “Catalog a” f ne of machine tools 








CENTER GRINDERS, 


WILLIAM BARKER & CO., Mfrs., 


IRON AND BRASS WORKING MACHINERY, 
CINCINNATI, OHIO. 








° @ 
We Claim scsi te tae 
Never —— ss 
back sae 
live THE UNION TIRE CO. 
spindle. PLAINFIELD, N. J. 

| , 2 THt 
| FULMER 
Drilling 494 Tapping 


Attachment. 


a IL, 


WIRE 


tinuous 
drawing 





THE WATERBURY MACHINE CO., 


Waterbury, Conn., 
Owners Ss. Patents Bolt = Con 
finuous Draw iwing Machinery Modern machines for 
all kinds and sizes of wire by multiple « 





a 


DO YOU MAKE YOUR 


“Packing Cases 
| and Crates ? 


WE MAKE MACHINERY FOR THAT 
PURPOSE. 


SHALL WE DESCRIBE IT TO YOU? 











Swing Saw. 


(a y J. A. FAY & C0. 


293-313 West Front St.. 














CINCINNATI, O. 





Hampden Zorundum Wpeet Zo. si 


Vitrified 
Silicate 


Emery Wheels 


Safety Collars, ‘ 
Wire Webbing, Brightwood, 
Grinding Machines. Mass. 
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BARNES’ 


Upright Drills 


Complete line, ranging 
rom our New Friction 
Disk Drill for light work, 
gto 42-inch Back Geared 

Self-Feed Drill. 


Send for Catalogue and Prices. 


W. F. & JOHN BARNES CO. 
1995 Ruby Street, 
Rockford, Ill, 


ENGLISH AGENTS: 


| CHAS. CHURCHILL & CO., Ltd., 
9-15 Leonard St., Finsbury, 
London, E. C., England. 








SPECIAL PRESSES AND DIES 


FOR ALL KINDS OF BICYCLE WORK. 


FERRACUTE MACHINE CO., 
New Catalogue. BRIDGETON, N. J... U.S 


THE — MACHINE and TOOL CO. 


MANUFACTURERS OF 


POWER PUNCHING, DROP, 
TRIMMING, STAMPING, 
RIVE T’G, EMBOSS’G PRESSES 
With Automatic Feeds. 


Machines for Working Bar 
and Sheet Metals. 


Complete Outfits for Can 
Making. 


SEND FOR CATALOGUE A. 


THE wees ee 
AND TOOL 


Oak an -¢s cks« Avenue 
TOLEDO, °., u. s. A. 


60 y MINUTES 
MAKE 
ONE HOUR,” suT— 


IT ONLY TAKES FOUR 
MINUTES TO WALK FROM THE 
UNION PASSENGER DEPOT TO 
OUR NEW FACTORY. 


THE MOSSBERG & GRANVILLE 
MANUFACTURING CO. 


101 Sabin Street, PROVIDENCE, R. I. 


HEADQUARTERS FOR 
PRESSES. 


Stover Power Hack Saw 


a AA 


oA 














Saws made in 
two sizes, Nos. 1 A= 
and 2. Cut 4" in. | 
to 8 in. 







STOVER 
NOVELTY 
WORKS, 


Freeport, Ill. 


SEND FOR 
CATALOG B 


BOLT CUTTERS, POINTERS, HEADERS, 
NUT TAPPERS, NUT MACHINES, 








UPSETTING AND BENDING MACHINERY, 
WASHER MACHINES, 
WIRE NAIL MACHINERY, 
HAND AND AUTOMATIC SPIKE 
MACHINES. 


BOLT aw NUT 
MACHINERY. 


Write for Catalogue A 
and Prices. 








The National 
Machinery Company, 


Tiffin, Ohio. 


ACHINER 


FOR REDUCING AND 
POINTING WIRE. 


ESPECIALLY ADAPTED TO POINTING WIRE RODS 














CAR LINK AND PIN MACHINERY. 


WHITCOMB PLANERS. 


Hand and Power 


Punches and Shears. 













— 5 


AND WIRE FOR DRAWING. 

D 0 WHITCOMB 

For Machines or Information address the MANUFACTURING 
Manufacturer, COMPANY. 








S. W. GOODYEAR, Waterbury, Conn. 


Worcester, Mass. 





NEW BEDFORD, 
MASS. ow 


MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 





Drill Grinding Machines, Milling Cutters and Special Tools to Order, 
PROCURED NO CHARGE f 
Patents service. 32 Youre’ ior RE- WwW Ss O yeED IRON 
LIABLE SERVICE at MOD. IL PRO ERS. 
TE RATES. Daily attend- PL AN 
ance in Patent Office. ¥G leod References. STANDARD , 
Attorney, 615 F K S R Ga WILSON 
CHAS. J, GOOCH, Scccv-s! Ww! WASHINGTON, D. C. | MAUMNCneereae RIVER ST ROCHESTER.N.Y 








BOLT AND THREADING MACHINERY 


The Latest and Best. ote J. A. BECHER, Mishawaka, Ind. 


—Circular A. 
About Electrically 





— Do You Know 








Driven Machinery? « «© «# « «& 

We are the recognized e Crocker-W heeler , 
leaders in Dynamos and E -_ tric ( U. 
Motors for driving ma- “ poe I 
chinery of all kinds Cortlandt St., 





mage 
This class of : 


work is our spec- 


ialty, and we do / 
more of it than 
all other com- 
panies. 


Send to N. Y. 
office for finely 
illustrated Book 
A, showing vari- 
ous applications \ 


of electrical 
power  interest- 
ing to all ma- 
chine builders } 





and users. iy 





C. W. BURTON, GRIFFITHS & CO., England, Agents. 


Single Reduction Geared Motor. 


Size 1s, 





CENTERING MACHINES 


And other Machine Tools described 
in our New Catalogue ‘ H.”’ 
Write for it. 


WOODWARD & ROGERS, 
Hartford, Conn., U.S. A. 
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J6-inch Engine Lathe, with Turret on Carriage and Cut-off Forming Attachment. Has 2-inch Hole in Spindle. 
PRENTISS TOOL AND SUPPLY CO. 
62 and 64 South Canal Street, Chicago, IIl. 115 Liberty Street, New York. 
RERINER ARERR IRL LR LR LR LLL ENE RENNIN IR DRAIN LRTI NEN NENENENE NE NINNENINININENINENENENE NINERS NEN EOL ENENENENEINE NERENEINENENENENSNENENENSNS/T AN 
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e sere A RQ % 
4 , 
S of 
% ? 
% a 
: r FIFTY CARBON STEEL — : 
Sf O sf 
i“ %s 
Ss % 
f g 
u% Bicycle safety depends almost wholly on the strength of the 4 % 
rm, . ‘ a . . . . , S ‘ ae 
a tubing used. The steel for our tubing is selected for its especial [2 Is just as strong as o 
oe, ae e as <b = . ° ; . . ‘ (% 
eK resistance to bicycle strains regardless of expense in manufacture. a Tube like this of $ 
TS _ "ae - . .— ° : . C3 
ry The margin of safety is greatly increased by the use of this [57 o% 
™% “ ° » . . Oj 
bY tube. Every bicycle manufacturer should use it; leading ones % 
EY do; every dealer should demand it; every rider should insist |: Ke 
a) eo ~ - . e ay 
gy on having it. Send for catalogue. 25 % o% 
CK . e% 
Pew a. Oo ean 
oY THE POPE TUBE CO., Hartford, Conn. 2 
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MILLING ATTACHMENT| _, D. SAUNDERS’ SONS gq % Ahn 
FITTED TO _ onkers, IN. Y. 
ANY wr 
PLANER. Makers of 
SWIVELS E = Patent Wheel Pipe Cutter Pipe-Cutting, 
FROM . Ete g 
HORIZONTAL shown above combines simplicity with strength and lightness, Easily Maehin’s 
TO adapted to various sizes of pipe, rolling instead of sliding motion, no — 
VERTICAL. loose parts to become detached and mislaid. All wearing surfaces are aaa 
: SEND FOR of tool steel, hardened. Less friction of parts than any other pipe cutter Pipe Cutter Circular 
made. or the asking. 
CATALOGUE. 














THE ADAMS COMPANY, Dubuque, | Ia, 
EMERY and Speci - ~ ted mee wene 
CORUNDUM ©: chin ee anek goieding, wat 


WHEELS, “TRON AGE” and wire 


web wheels for snagging 
and rough work. Send for Circular “ E.’’ 
VITRIFIED WHEEL COMPANY, 
WESTFIELD, MASS. 
London Agents, CHARLES NEAT & CO, 





Machinists’ Fine Tools 
STANDARD TOOL CO., ATHOL. MASS. 


SEND FOR Nf: A CATALOGUE 








SEND FOR CATALOCUE. 


STER MACHINE SCREW co 


‘ 
bey 









= LT 
RCESTE iy 
altos 
anutactucere of ‘Set, Capa 
Machine Screws, Studs, etc. 








2ee 


Locomotive Engineering 
fs is the most interesting and fines! 


illustrated railroad paper pub 
SINCLAIR & HILL, 





lished. Price $2.00 a year... 





Specimer 
256 Broadway, New York. copy tree 
Elevator 

the Afbro-Clem °C... 


7th St. 


and 
Glenwood Ave., 


Phila., Pa. 





fully furnished. 








NOVER’ 


HANDSOME CATALOGUE ON 


Gon 
NDENSER 
THE CONOVER MFG.CO. 26 Contianor Sr.NY. 


THE CARBORUNDUM CO., Niagara Falls, N.Y. 
re nest ve, 66 C ARBORUNDUM.”” 


Next to the DIAMOND, it is the hardest substance known, and acknowledged to be superior 
as a Substitute for Corundum and Emery. e 
Solid Carborundum Wheels 


Time and Money saved by using 
For Roll Grinding, Car Wheel Work, General Machine Shop use. 
Jewelry, Lapidary and Bicycle Work. 
In Grains, Flour and Powders, it is superior for Grinding, Polishing, Valve Grinding, etc. 
In Cloth, Rubbing Stones, Bricks, Hones, and in fact all forms used. 
( NIAGARA FALLS, N.Y. 
MONONGAHELA, PA. 











Results guaranteed profitable over Emery or Corundum. Works: - 
Illustrated Catalogue sent free on application. { 





*‘A Machine Shop with modern equipment, heavy and light machinery, 
cranes of 20 tons capacity and 10,000 square feet of unoccupied floor space. 
Would contract to manufacture any kind of machinery.”” 

Address: BOX 62, AMERICAN MACHINIST. 





THE NAME OF 


BARDONS & OLIVER 
TURRET LATHE 


means highest grade made. Interesting 
literature on application 


BARDONS & OLIVER, Cleveland, Ohio. 


‘|RADIAL DRILLS. 


oe 


Wm.E.Gang & Co. 


We manufacture a complete line of 3 


DRILLS 


for light work, one or more SPINDLES, : 
hand or automatic feed, of thorough work- 
manship and strictly up to date. - 3 2 
Prompt delivery on regular styles. 
& New Catalogue on application. : 


DWIGHT SLATE 


MACHINE CoO... 
HARTFORD, CONN. 


Chas. Churchill & Co., Utd., London and Birmingham. 
Schuchardt & Schutte, Berlin, Germany. 














-— 1108-1110 HARRISON AVE., 
Geen CINCINNATI, OHIO, U. S. A. 








For all Anti-Friction Purposes. 














WE ALSO MANUFACTURE 
Automatic Screw Machines and 
Screw Machine Products, 
€><d ALL KINDS. ERD 


CLEVELAND MACHINE SCREW COMPANY, Cleveland, Oo. 








INFORMATION. 


WRITE FOR 
——S 


a ents, CHARLES CHURCHILL & C¢ Ltd., London and Fret A 


English 
rman Agents, SCHU¢ HARDT & SCHUTTE: ‘secs ad Vomen 
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We Make the Bold Statement 


That our 14 in. and 16 in. Lathes are UNEXCELLED. 
We erect FIFTY Lathes, including beds, at ONE TIME. 
We have fifty on the floor now finishing. We assert that 
they are capable of MORE WORK, have greater RANGE 
POWER and CAPACITY, for doing a varied character of 
work, within a given time, than ANY LATHE offered. 
We guarantee their TRUTH, ACCURACY and GOOD 
WORKMANSHIP. We can make INSTANT SHIP- 
MENT of TWENTY-FIVE Lathes, if necessary. 





THE LODGE & SHIPLEY MACHINE TOOL COMPANY, 


CINCINNATI, OHIO, U. S. A. 


ALFRED HERBERT, Coventry, England, Agent for Great Britain. 


MARKT & CO., Ltd., Hamburg, Berlin and Paris, Agents for Europe. 








THE DRILL PRESS 


OF THE 


NEXT CENTURY. 


It starts, stops, engages the back 
gears, and reverses quick for tap- 
ping,all by a mere touch of the lever. 
New Quick Return for Spindk 

New Feed Device 


DRESES, MUELLER & CO. 


CINCINNATI, O., U. S. A. 


RADIAL DRILLS, SCREWanpd — 
TURRET MACHINERY. 


7 


HERE IT IS 





IF YOU WANT 


The American Ma- 
for $2. per 








chinist 





year, see that a club 


~ DRESES MUELLER 6 CO. fe 
CONC IWM ATO. 


is started in your shop. 
$2 each, 


more are sent in one 


if ten or 





al club. Club raiser gets 
Try it. 


his free. 








© 
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“NEW CINCINNATI” 
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ORO OO OOOO aS NEW CINCINNATI” 


——— ee 
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Strength of Feed 


Should be carefully looked into before 


deciding which make of Milling Machine > 

you will buy. On that point the ys 

eo 2 ° 99 2 

“New C ti”? 
ew CLUMNCINNALE 2 

invites Comparison. - 

Our Catalogue C, just issued, will interest you. 

The Cincinnati Milling Machine Co. : 
Cincinnati, Ohio, U. S. A. t 
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AIR COMPRESSORS. 


SPECIAL MACHINES FOR MACHINE SHOPS CATALOGLE. 


THE INGERSOLL-SERGEANT DRILL CO. 


Havemeyer Building, NEW YORK 
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Bargains in New and Second-Hand Machinery 





ENTIRE OUTFIT 
OF TOOL SHOP 


Consisting of the following Machine Tools, good 
as new, that will be sold at 


SPECIAL LOW PRICES 


before removal. 


G. A. GRAY CO.’S ‘SPIRAL GEARED” 
EXTENSION PLANER. 


in. wide, 38 in. high, 1 


BAUSH RADIAL DRILL, 5!;-ft. Arm. 
Extra heavy pattern, with all latest 
provements, and complete with table 


LATHES. 14 to 32-in. Swing. 


Reed, Prentice, and Bogert makes 


SHAPERS, (4-in. and 24-in. Stroke. 


Gould & Eberhardt and Hendey’s makes 


UNIVERSAL MILLING MACHINE. 
**Cincinnati’’ No. 145 Back Geared 
“NEW IMPROVED ” BICYCLE HUB MA- 
CHINE. 
” aaah BOILER BENDING ROLLS. 


-ft. latest pattern 


ft. long. 


im- 


J. J. McCABE, 
14 Dey Street, 
NEW YORK. 


Successor to 
E. P. Bullard’s N.Y 
Warerooms. 


NEW HAVEN MFG. CO.» 


Manufacturers of 


Slotters, 
Planers, 
| Lathes, 


Mach’y 















NEW HAVEN, 
CONN. 


Catalogue AC. 


SECOND-HAND MACHINERY 


LATHES. i SHAPERS. 
114° x 8’, Plain rest. g1 9° William Sellers, trav. 
115° x 8’, Taper att. e head. 
318"x 6’, L. & D. Eng 4 
Lathe. 
118°x 6’. D. & H. { SCREW MACHINES. 
4A tx P. & W. plain. 
») x ” d . a * ) 
120°x11’.L. & M Eng.§1 No. 3.P. & W.., hd. 
Lathe with Shafting bk. gd. p. f. “Ss ‘turret 
tool rest f slide oil pump. 
1 23" x 10’, White Eng. 
L at) e 4 


127" x 12’.Wood & Light. EMERY GRINDERS. 


4 
1 28° x 16”, Eng. Lathe. = , : 
1 No. 5, Springf’ld Water 
Tool Grinder. 
1 No. 3, Universal Cutter 
¢ Grinder. 
4 1 Brainard Cutter Grind- 


140" x 16’, geared plain 
turning 


PLANERS. 


116" x 16" x 3’, Hand 


220 x2 xa, W.&L. § © on col. 

1 28° x 28" x 8’, G. &. S. é 

1 26° x 36" x 10/, _— POWER PRESSES. 

aven 

1 38" x 38" x 10’, Aldrich. 6 To. OF i . ' 

3 48" x 32" x 6’. Pond. al Palio Blis Double 
DRILL PRESSES. 

4Suspension Drills, Pond MISCELLANEOUS. 

134” back-geared Drill. : 

13 spindle Pratt & Whit 1 /7H. & R. Cutting-off 


Machine. 
1 48" Gear Cutter. 
2 Heavy Punch & Shears, 
Hilles & é single. 
a1 Circular Saw, bench. 


ney, adj. 
1 G-spindie Turret aes” 
tapping att 
14’ arm Radial, 
Jones. 
Forges, Anvils, Chucks, Drills, Shafting, Pulleys, 
Reamers and Small Tools. 
Send for Circular List. Priceson Application. 
large stock of New Tools. 
Eastern Branch, NILES TOOL WORKS co., 
136-138 Liberty Street, New York City. 


OWER PRESSES, 


Punches and Shears, Re 
“ ducing, Forming and Flar: 
“ ing Rolls, Power Hammers 
. and Forging Machines. 
* DIES AND SPECIAL MACHINERY. 


GODFREY J. BREMER 
MACHINE CO. Kalamazoo, Mich 


Write for Catalogue “A” and Price-list. 


Also 











Reece’s Pat. Hand Bolt Cutter or Screw Plate 








EDW. J. REECE, 


MANUFACTURER, 


GREENFIELD 


MASS. 








Send for New Catalogue of 
Serew Cutting Tools. 


COOD SECOND-HAND MACHINERY. 
ENGINE LATHES. 


13 in. x 6 ft., Ames Mfg. Co, 
l4 in. x 6 ft., Prentice Bros. 
l4 in. x 6 ft.. Bradford Mill Co., 


| Brown & Sharpe, plain. 

| Newton Key-Seater. 

50 in. Brainerd Key-Seater. 

Pratt & Whitney Circular Gears 


rise and fall rest. up to 36 in. diameter. 
l4 in. x 6 ft., Bradford Mill Co., | 2 No.2P.& W. Lincoln Millers, 
comp. rest and taper attach. 1 No, 2 Garvin Hand Miller, with- 
16in. x 8 ft., Blaisdell. out arm. 
loin. x 8 ft., Fitchburg. 1 No. 3 Garvin Hand Miller, extra 
isin. x 10 ft., Blather. long slide. 


2 Garvin Power Millers. 
SCREW MACHINES. 
No. 5 Brown & Sharpe. 


No. 4 Garvin, fr. head, auto. feed, 
2 7-8 in. hole in spindle. 


25-34 in. x 20 ft., Perkins, 

29 in. x 16 ft., G. A. Ohl. 

33in. x 16 ft., Ames Mfg. Co, 
ttin. x 16 ft., New Haven. 

ix in. x 15 ft, Gleason Trip, Gear. 


Dp) 
16 | PLANES. Pratt & No. 3 Garvin, back-g., auto. feed 
Sie x 16 in. x 3 ft., Pratt ¢ to turret, 1 5-8 in. hole in spindle 

tney. No. 2 Garvin Turret Lathe, wire 


20 in, x 20 in, x 5 ft., Haywards. 
24 in, x 4 in. x 8 ft., Fitchburg. 

48 in. x 8 ft., Hughes & Philtips, 
with side-head attachments. 


feed. 

16 in. Warner & Swasey Auto. 
Chuck, with forming attach. 

20 in. x 6 ft. Bullard Chucking 


SHAPERS. Mach. 
6in., Boynton & Plummer, § 4... i. 
10 in., Wood & Light, traverse. PRESSES. 
4 in, ao og crank. No. 2 Pratt & Whitney, 4-spindle. 
15 in., Hend 10 in., Slate, 2 spindle 
MILL ING. MACHINES 22in. Cincinnati, sliding head, 


wheel and lever. 
25 in. Pond S. H. W. F. 


No. 13 Garvin. 
No, 16 Garvin, 


No. 11-2 P. & W. Hand Miller 2 2 and 4-spindle Garvin Gang 
No, 4 Garvin Rack-Feed, without Drills 
arm. No 3 Stiles & Parker. 
Tin. Bridgep’t M T.Co.Ver. Bor. Mill. with 2 hd. & 3 face plate jaws 
6 ft. Hi. Bickford Vert. Boring Mill, double head. 
Write for our Complete List No. 18, showing a large stock of New 
and Second-Hand Machinery, ready for ‘mmediate delivery. 


THE CARVIN MACHINE CO. 


Sprir ste 





FOR CATALOGUE of 


1,1 


51 N. 7th St., Philadelphia, g and Varick NEW YoRI 
pieces of Machinery, consist- 


ing of Automatic, Slide Valve 


and Corliss Engines, Boilers, Machine 

Tools,Pumps. Tanks, Hoisting Engines, 

Boiler Makers’ Machinery, 
FRANK TOOMEY, 

No. 131 North Third Street, PHILADELPHIA, PA. 





etc, 





EVANS onsite CONE PULLEYS 


Hanging and Standing 
CONES. 
MADE IN ALL SIZES. 
Thcusands in use transmit- 
ting from 1 40H P 
For information address, 
G. F, Evans, Proprietor, 
No. 85 Water St., 
Boston, Mass. 
4, London, Eng. 





C. W. BURTON, GRIFFITHS & CO., Agent 





. “ + 
Foundry Molding Machines 
STRIPPING PLATE MACHINES 
PORTABLE AIR POWER MA- 
CHINES, using wood or metal split 
patterns, without stripping plates. 
WRITE FOR INFORMATION. 
The Tabor Manufacturing Co., Elizabeth, N. J. 








Second Hand MACHINE TOOLS, 


For Sale by 


GOULD & EBERHARDT 


GEAR CUTTERS — Automatic. 
S ur, Bevel and Worm. 
One 2 G.&E. } 
One 30” G.&E. All Rebuilt. 
SHAPERS. 


One 36” G.&E. | 
One 24” D. 1.0. G. & E. 
One 15’ Springfield. 
One 135.’ Steptoe. 
One 13” Gould. 
One 9” P. & W. 
One 7'.”’ Whitworth. 
Traveling Head. 
DRILL PRESSES. 
One 28” Gould, B. G. 
One Slotter and Drill, G. & E. 
One Radial Drill, U. R. D. Co., 5’ Center. 
LATHES. 
One 14” x 6’ Engine, Draper. 
MISCELLANEOUS. 
One 24” x 24” x 5’ Planer, E.G. & E. 
One Hor. 35-H. P. Slide Valve Engine. 
One Double Cylinder Engine. 
One 18” Tool Grinder, Springfield. 
One Morse Twist Drill Grinder, Nearly New. 
One Drop Press, Il’ between Poppet, 200 Ibs. 
Several Square Plunger Foot Presses. 


NEWARK, NEW JERSEY. 


Rebuilt. 


ee EE 





Patent Carrying Track 


OVERHEAD 
TRAMWAY 


‘or Mills, Foundries, Machine Shops, or for 
Merchandise. Send for Book, 


“he Coburn Trolley Track Mfg. Co., 
--+.- HOLYOKE, MASS 









eae-€-& €-& 6-33-33 ion, 


THIS ___ em, 


BRUSH 


Don’t look like anything ) 


AW-DAD<D 





« 


e €-& €- 653.3533 


: Modern Article. FOR CASTINGS. 
NEW ORLEANS, LA. S| zee 


you ever saw before! 
* 
ow in Price. 
Send for Circular. Mention ‘ Machinist.” i) 


ELEGANT and USEFUL..... 
High in Quality. ¢ 
B) 
THE BUCHEL MACHINE WORKS, - 
Se ge Se ge Ea Fy SF Fe 1 


ec 


LATHES, 


FOOT POWER 
MACHINERY OF 
ALL KINDS, 
Bicycle Repair Shop 
Tools, Vises, Forges, 
Screw Plates, Taps and Dies, Brazers, 
ee hg wae etc. Scroll Saws and Fancy 
Woods. Send 4c for Illustra'd Catalog 
tHE WILKINSON. CO., 83 Randolph Street, Chicago 












Nhew ag Paar teat j= e Case _” 
tt lt Aools” tv Ginnyt— 
Kets ee, Den “a fe 
Ao Bajrmnery 1G 105 Jalan Skat 
yer po baby Thay qu ete he 
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New 20-in. 
Combination Drill, 


A mostvaluable machine for gen- 


eral use. Ask for Drill Book C. 
Sibley & Ware, S. Bend, Ind. 
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“Jackmakers to the Universe.” 
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Buyers’ Finding List. 


ADDING MACHINES, 


Grant Calculating Machine Co., Boston, Mass. 


AIR COMPRESSORS. 


Ingersull-Sergeant Drill Co., New York. 
Rand Drill Co., New York. 


ASBESTOS CEMENT FELTING. 
Johns Mfg. Co., H. W., New York. 


BALLS, STEEL. 


Cleveland Machine Screw Co., Cleveland, O. 


BEARINGS, ANTI-FRICTION. 
Ball Bearing Co., The, Boston, Mass. 
Hyatt Koller Bearing Co., Newark, N. J. 
Mossberg & Granville Mfg. Co., Providence, 
| 


BELTING. 


Schultz Belting Co., St 


BELT DRESSING. 


Dixon Crucible Ce., Joseph, Jersey City, N. J. 


BICYCLES. 


Pope Mfg. Co., Hartford, Conn. 


BICYCLE TOOLS. 
American Gas Furnace Co., New York. 
Armstrong Bros.’ ‘lool Co., Chicago, IIL. 
Bicxford ¢ a Tool Co., Cincinnati, O. 
Bliss Co., E. , Brooklyn, N. 
Brown & Ab Mfg. Co., Providence, R. I. 
Cleveland Mach. Screw Co., Cleveland, O. 
Davis w& Egan Mach. Tool Co. Cincinnati, oO. 
Diamond Machine Co., P rovidence, a 
Ferracute Machine C 0. Bridgeton, N. J. 
Garvin Machine Co., New York. 

Geometric Drill Co., New Haven, Conn. 

Hill, Clarke & Co., Boston, Mass. 

McCave, J. J., New York. 

— & Granville Mfg. Co., 
R 


. Louis, Mo. 


Providence, 


Niles Tool Works Co., Hamilton, O. 
Pratt & Whitney Co., ‘Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Wells Bros. & Co., Greenfield, Mass. 
Wilkinson Co., The, Chicago, Il. 
Woodward & Rogers, Hartford, Conn. 


BICYCLE TUBING. 


Armstrong Bros.’ Tool Co., Chicago, III. 
Pope Tube Co., Hartford, Conn, 


BLOWERS. 
American Gas Furnace Co., New York, 
Buffalo Forge Co., Buffalo, N. Y. 
Sturtevant Co., B. F., Boston, Mass. 


BOILERS, STEAM. 


W estou Enyine Co., 
Wetherill Mach, Co., James P., 


BOLT CUTTERS. 
Acme Machinery Co., Cleveland, O. 
Becher, {; A., Mishawaka, Ind. ; 
Davis & Egan Machine Too! Co., Cincinnati, O. 
Dawson & Goodwin, Chicago, iil, 
Detrick & Harvey Machine Co., Baltimore,Md, 
Geometric Drill Co., New Haven, Conn. 
Hill, Clarke & Co., Boston, Mass. 
National Machinery Co., Tiffin, O. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply | Co., New York. 
Reece, Edw, J., Greenfield, Mass, ’ 
Sellers & Co., Inc., W in., Philadelphia, Pa. 
Strelinger & Co., Chas. A., — Mich 
Webster & Perks Tool Co., oa. oO. 
—— Bros. & Co., Greenfiel , Mass. 

iley & Russell Mfg. Co., Greentield, Mass. 


BOOKS. 
Audel & Co., 
Baird & Co., 
Brown & Sharpe Mf 
Grant Gear Works joston, Mass. 

Henley & Co.. Norman W , New York 
Philadelphia Book Co., Philadelphia, Pa. 
Strelinger & Co., Chas. A., Detroit, Mich, 
Wiley & sons, John, New York. 

BORING AND TURNING MILLS. 
Betts Machine Co., Wilmington, Del. 
Bickford Drill & Tool Co., Cincinnati, O. 
Bickford, H., Lakeport, N. 

Bullard Machine Tool Co., Bridgeport, Conn. 
Davis & Evan Machine Tool Co., Cincinnati,.O 
Newark Machine Tool Works, Newark, N. J. 
Niles Tool Works Co., Hamilton, O 

Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc. W iiliam, Philadelphia, Pa 


BORING AND TURNING TOOLS FOR 
GEOMETRIC SHAPES. 
Geometric Drill Co., New Haven, Conn. 
BOXES. 
Prvibil, P., New York 
BRASS WORK, SPECIAL. 


Nolte Brass Co., Springtield, O. 


Painted Post, N. Y. 
Chester, Pa, 


Theo., New York. 
Henry Carey, Philadelphia, Pa. 
. Co., Providence, R., L. 


BRUSHES. 

Buchel Machine Works, New Orleans, La. 
BUSHINGS. 

New Process Raw Hide Co., Syracuse, N. Y. 
CALIPERS. 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Standard Too! Co., Athol, Mass. 
Strelinger & Co., Chas. A., Detroit, Mich. 


Wilkinson & Co., A. J., Boston, Mass. 





A Twenty Years’ Record! 


THIS CHUCK has 
been continuously ad 
vertised in the Amere 

Rican Machinist since 
| oon W sr first issue of the 


"Taste of imitations 
the largest number of 
sales of the Almond 
Drill Chuck were made during the year 1895. 


T. R. ALMOND, 
83 Washington Street, Brooklyn, N. ¥. 


Thos. H. Dallett & Co. 


PHILADELPHIA. 
MANUFACTURERS OF 


Portable Drills, Hand Drills, 

Boiler Shell Drills, 
ELECTRIC 
DRILLS. 




























A BOOK OF TOOLS. 


There isn’t a user of 
Tools, Machinery and Sup- 
plies but that ** A Book of 
Tools” will save money for, 
and it saves money in more 
ways than one. If you are 
paying too much for goods 
of this class, it will post 
you. If you are not paying 
enough, it will also post 
you, and give you a chance 
to believe that you are a 
little cleverer than the rest 
of mankind. 

It tells a great deal about Tools that you never 
knew, and everything it tells is so, to the best of our 
knowledge and belief. The book contains 550 pages 
and upwards of 2 000 illustrations, and en be sent 
post-paid to any address upon receipt of 25 cents in 
stamps. 


CHAS. A. STRELINGER & C0., 


DETROIT, MICH. 
DON’T BREAK YOUR BACK 


Een Sracuincere@: 
CETROIT Mi 
u.s.a. 











Mewer « _Satomatic 
Feed Drill. 
a pressure required. aa the power is 
lied directly in cutting, No power 
is lost in Sten the drill through the metal or in feed- 
ing the machine, the feed and pressure being entirely 
automatic. The operator simply turns the bii-brace (or whatever 
means is used to rotate the drill) and the machine does all the rest. 
Can be used in any bit-brace, flexible shafting, etc. A great labor 
saver. Indispensable to all mechanics using a drill. Evary macning 
WaRRANTED. Ask your dealer for one, Manufactured only by 


MEWER TOOL CO., Portiand, Me. 


Solder without Rust 


syusine THE ELLIOTT 
NON-CORROSIVE SOLDERING FLUIy 
SAMPLE POST-PAID 10 CENTS. 


ELLIOTT CHEMICAL WORKS, Newton, Mass. 








J 


Newark Machine Tool Works, Newark, N. J. 


CARBORUNDUM. 


Carborundum Co., Niagara Falls, N. Y. 


CASTINGS, BRASS, 


Nolte Brass Co., Springfield, O. 


CASTINGS, IRON. 


builuers lrou Foundry, Providence, R. L. 
Shriver & Co., T., New York. 


CASTINGS, PHOSPHOR BRONZE. 


Nolte Brass Co., Springfield, O. 


CASTINGS, STEEL. 


Reliance Steel Castings Co., Ltd., 
Ds 


a. 
SEMENTS, ETC.—FIRE-PROOF, 

Johns Mfg. Co., H W., New York. 
CENTERING DRILL. 

Slocumb & Co., J. T., Providence, R. I. 
CHUCKS, DRILL. 

Almong, ‘1. K., Brooklyn, N. Y, 

Cushman Chuck Co., Hartford, Conn. 

Dawson & Goodwin, Chicago, II, 

Hogyson & Pettis Mtg. Co.. New Haven, Conn, 

Horton & Son Co., E., Windsor Locks, Conn. 

Morse Twist Drill & Machine Co., New Bed- 


ford, Mass. 
Oneida Mfg. Chuck Co., Oneida, N. Y. 
Pratt Chuck Co., Clayv ille, N. Y. 
Prentiss Tool & Sup sly Co., New York. 
Skinner Chuck Co., New Britain, Conn. 
Trump Bros. Machine Co., Wilmington, Del, 
Wiley & Russell Mfg. Co., Greenfield, Mass, 
~~ Machine Co., D. E., New London, 

Conn. 


CHUCKS, LATHE. 
Cusnman Chuck Co., Hartford, Conn, 
Dawson & Goodwin, Chicago, III. 
Hoggson & Pettis Mtg. Co., New Haven, Conn, 
Horton & Son Co., E.. Windsor Locks, Conn, 
National Chuck Co., Ne.. York. 
Oneida Mfg. Chuck Co., Oneida, N. Y. 
Pratt & Whitney Co., Hartford, Conn, 
Pratt Chuck Co., Clayville, N. y. 
Prentiss Tool & Supply Co., New York. 
Skinner Chuck Co., New Britain, Conn, 
Whiton Machine Co., D. E., New London, 


Conn 

CHUCKS, TAPPING. 

National Chuck Co., New York. 
CLUTCHES, FRICTION. 

Bliss Co., E. W., Brooklyn, N. Y. 

Evans Friction Cone Co., Boston, Mass. 

New Haven Mfg. Co., New Haven, Conn. 
CONDENSERS. 


Conover Mfg. Co., New York, 


CORUNDUM WHEELS. 
aeons Corundum Wheel Co., Brightwood, 
Ma 
7 itrified Wheel Co., Westfield, 
COUPLINGS. 
Stuart’s Foundry and emhins Works, R. J., 
New Hamburgh, N. 


COVERINGS, NON-CONDUCT ING, 


PIPE AND BOILER. 
Johns Mfg Co., H. W., New York. 


Pittsburgh, 


Mass, 


Harrington, Son & Co., E., Philadelphia, Pa. 
Maris Bros., Philadelphia, Pa 

Prentiss Tool & a * Co., New York. 
Sellers & Co.. EVLA. Philadelphia, Pa. 


CUTTING-OFF MA 
Armstrong _~ Co., The, Bridgeport, Conn 
Hill, Clarke & Co. Boston, Mass. 
Hurlbut-Rogers Mach.Co.. So. Sudbury,Mass, 


DIES, SCREW-CUT TING. 

Acme Machinery Co., Cleveland, O, 

Besly & Co., Chas. H., Chicago, Ill, 

Detrick & Harv ey Machine Co.. Baltimore, Md, 

Geometric Drill Co., New Haven, Conn. 

{ones & Lamson Machine Co . Springfield, Vt. 
fontgomery & Co., New York. 

National Chuck Co., New York. 

Pratt & Whitney Co., Hartford, Conn. 

Strelinger & Co., Chas. A., Detroit, Mich. 
Wells Bros. & Co., Greenfield, Mass. 

Wiley & Russell Mfx. Co.. Greenield, Mass. 


DRAWING INSTRUMENTS, ETC. 
Alteneder & Sons, T., Philadelphia, Pa. 
Keuffel & Esser Co., New York. 


DRILLING MACHINES. 
Aurora Tool Works, Aurora, Ind. 
Barnes Co., W. F. & John. Rockford, Il, 
Baush & Harris Mch. Tool Co. Holyoke, Mass, 
Betts Machine Co.. Wilmington, Del. 
Bickford Drill & Tool Co., Cincinnati, O. 
Blaisdell & Co., P.. Worcester, Mass. 
Dallett & Co., Thos. H., Philadelphia, Pa. 
Davis & Egan Machine Tool Co., The, Cincin- 

nati, O. 

Dawson & Goodwin, Chicago, Il. 
Dietz, Schumacher & Boye, Cincinnati, O. 
Dwight Slate Machine Co., Hartford, Conn, 
Fitchburg Machine Works, Fitchburg, Mass, 
Foote, Barker & Co. Cleveland, O. 
Gang & Co.. Wm. E., Cincinnati, O. 
Garvin Machine Co.. New York 
Gould & Eberhardt, Newark, N. 
Harrington, Son & Co., E., Phila 
Hill Clarke & Co., Boston, Mass. 
McCabe, J. J.. New York. 


elphia, Pa, 
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Mewer Toul Co., Portland, Me. Brown & Sharpe Mfg. Co., Providence, R. I. 


Montgomery & Co., New York. 

eens & Granville Mfg. Co., Providence, 

New Haven Mfg. Co., New Haven, Conn. 

Niles Tool Works Co., Hamilton, O 

Niles Tool Works Co., New York. 

Norton & Jones Machine Tool Works, Plain- 
ville, Conn 

Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply Co., New York. 

Rogers, John M., —“_ Gauge & Drill Works, 
Gloucester City, 

Sellers & Co., Inc., Ww mn. , Philadelphia, Pa, 

Sibley & Ware, South Be nd, Ind. 

Snyder, J E.. Worcester, Mass. 

Stover Novelty Works, Freeport, Ill. 

Strelinger & Co., Chas. A., Detroit, Mich, 

Timolat, J. G., New York. 

Union Tire Co., Plainfield, N. J 

Warner & Swasey, Cleveland, UO. 

Wells Bros. & Co., Greenfield, Mass. 

Wilkinson & Co., A. J., Boston, Mass. 

Wiley & Russell Mfg. Co., Greenfield, Mass. 

Woodward & Rogers, Hartford, Conn, 


DRILL GAGE. 


W yke& Co., J., East Boston, Mass. 


DRILL RODS. 
Abbott, Wheelock & Co., Boston, Mass. 
Crescent Steel Co., Pittsburgh, Pa. 


DRILLS, TWIST. 
Besly & Co., Chas. H., Chicago, IIl. 
Cleveland Twist Drill Co , Cleveland, O. 
McFadden Co., Philadelphia, Pa. 
Montgomery & Co, New York. 
Morse Twist Drill & Machine Co., New Beo- 
ford, Mass. 


DROP FORGINGS. 


Wyman & Gordon, Worcester, Mass. 


DYNAMOS. 
Crocker-Wheeler Electric Co., New York. 
General Electric Co... New York 


DYNAMOS, NICKEL-PLATING. 


Diamond Machine Co., Providence, R. I. 


ELECTRIC MACHINERY. 
Crocker Wheeler Electric Co., New York, 
General Electric Co., New York. 


ELEVATORS. 


Albro-Clem Elevator Co., 


EMERY WHEELS. 

Besly & Co., Chas. H., Chicago, Ll, 

Diamond Machine Co.. Providence. R. I. 

Hampden Corundum Wheel Co., Brightwood, 
Mass. 

Montgomery & Co., New York. 

Norton Emery Wheel Co., Worcester, Mass, 

Sterling Emery Wheel Co., Tiffin, O 

Strelinger & Co.. Chas. A.. Detroit, Mich. 

Vitrified Wheel Co., Westfield, Mass. 

ENGINES, GAS AND GASOLINE. 

Daimler Motor Co., ‘Steinway, ” Long Island 
City, N. ¥ 

Mietz & Weiss, New York. 

Otto Gas Engine Works. Philadelphia, Pa. 

Pierce Engine Co., Racine, Wis. 

Prouty Co., The, Chicago, Il. 

Sprinwfield Gas Engine Co., Springfield. oO. 

Weber Gas and Gasoline Engine Co., Kansas 
City, Mo. 

Webster Manufacturing Co.. Chicago. Ill 

Ww INES’ S TEA Works, Gr and Rapids, Mich. 


ENGINES, S 

Ames lron W LS Oswego, N. Y. 
Buffalo Forge s Wo N. Y. 
Forbes & Co., W "inaekon, eS 
Frick Co., The, W = *nesboro, Pa, 
Keystone Engine & Mach. Works, Phila., 
Weston Engine Co., Painted Post. N Y 
Wetherill Mach. Co. James P., Chester, Pa, 


FEED WATER HEATERS 
PURIFIERS. 


Taunton Locomotive Mfg. Co., Taunton, Mass. 


Philadelphia, Pa, 


Pa, 


Arcade File Works, New York. 
Besly & Co.. Chas. H., Chicago, Il, 
McFadden Co., Philadelphia, Pa. 
Montgomery & Co.,. New York 
Nicholson File Co, Providence R. I 
Strelinger & Co., Chas. A., Detroit, Mich. 
FIRE-PROOF CONSTRUCTION 
MATERIALS 
Johns Mfg. Co., 
FORGES. 
American Gas Furnace Co., New York. 
Buffalo Forge Co., Buffalo, N. Y. 
Wilkinson Co., The. Chicago, Ill. 
FRICTION CONES. 
Evans Friction Cone Co., Boston, Mass. 
FURNACES. 
American Gas Furnace Co., New York. 
Brown & Sharpe Mfg. Co., Providence, R. I. 


GAGES. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Coffin & Leighton. Syrac use, N. 
Pratt & Whitney Co., Hartford, Conn 
Rogers’ John M.. Boat Gauge & Drill Works 
Gloucester City, N. J 
Wyke & Co., J., East Boston, Mass. 


‘Hy. W., New York. 


ENBeRtitf 


AUTOMATIC INJECTOR, 


Starts Lower, 

Works Higher, 

Lifts Further, 
Handles Hotter Water 
THAN ANY OTHER AUTOMATIC INJECTOR. 


SEND FoR CATALOG. 


PENBERTHY INJECTOR CO. 
124 Seventh Street, DETROIT, MICH. 


Largest Injector Manufacturers in the World. 














A NEW CATALOGUE 


of Fine Machinists’ 
J. T. SLOcOMB & Co. 
should be 
chanic and believer in good tools in the be st me- 


Tools has just been issued by 
Providence, I., and it 
in the hands of every thorough me- 


chanical work. Ask for new Catalogue * E 


BEVEL GEARS 


Cut Theoretically Correct. 
Special facilities for cutting worm 
: wheels, 

HUGO BILGRAM, 


Machinist, 
440 N. 12th St., Phila., Pa. 


HIGH CLASS ENGINE LATHES. 














PATENTED —— 
With New and Valu-: 
» able Features. 

> MADE ONLY BY ~- 


THE BRADFORD MILL COMPANY, 
Catalogue *‘A”’ describes our Lathes, CINCINNATI, OHO, U.S.A, 


sent on application, 


ENGLAND: Chas, Churchill & Co,, Ltd., London & Birmingham, 
NEW YORK: Garvin Machine Co., Spring and Varick Sts. 





HENRY CAREY BAIRD & CO., 


Industrial Publishers, Booksellers and Importers 
810 Walinut Street, PHILADELPHIA. 


tv? Our New and Revised Catalogue of Practical and 
Scientific Books, 88 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of 
Science applie 'd to the Arts, sent free and free of post- 

etoany onein any partof the world who will fur- 
nish his address. 





/ P. BLAISDELL & CO., 
Manufacturers of 
Machinists’ Tools 


Worcester, Mass. | 
W.. Burton, Gairrrrus & Co 


ondon Agts.: 











we BELT &GEARED 
FEED 


LARGE RANGE 











Pear!|&Plum, CIN’TI, O. 





Newark, N 


Gould & Eberhardt, Be 
Mass 


Grant Gear Works, Bostot 

Hill, ¢ ~<a & Co., Boston, Mass 

McCabe J J New York 

Pratt & Whitney Co. He artford, Conn 
Prentiss Tool & Supply Co., New York. 
Sellers & Co, Inc. ACT tn., Philadelphia, Pa. 


Whiton Mach. Co., D. E., New London, Cona, 
GEARS. 

Bilgram. Hugo, Philadelphia, Pa 

Boston Gear Works, Boston, Mass 

Brown & Sharpe Mfg. Co., Providence, R. 1. 

Grant Gear Woras, Boston, Mass 

New Process Raw Hi ie Co., Syracuse, N. . oi 

Shriver & Co., T., New York. 
GRAPHITE. 

Dixon Crucible Co., Joseph, Jersey City, N. J. 
GRINDING AND POLISHING 

MACHINES. 

Besly & Co., Chas. H., Chicago, III 

Brown & Shi ane Mfg. Co., Providence, R. 1, 

Builders lron Foundry, Providence, R. 1, 

Diamond Mz woh tm Co., Providence, R, I. 

Garvin Machine Co., New York 

Hill, Clarke & Co., Boston, Mass 

Landis Bros., Waynesboro, Pa 

Norton Emery Wheel Co, Worcester, Mass, 

Prentiss Tool & Supply Co., New York 

Sellers & Co, Inc.. Wm, Philadelphia, Pa. 

Strelinger & Co., Chas. A . Detroit, Mich, 

Wells Bros. & Co., Greenfield, Mass 


GRINDERS, CENTER. 
Barker & Co. William, C 
Diamond Machine Co., Providence, R. L 
Trump Bros. Machine Co., Wilmington, 


GRINDING MACHINE, CUTTER, 


Brown & Shai pe Mtg. Co., Providence, R. I. 
Cincinnati Milling Machine Co., Cincinns ati, O. 


incinnati, O 


} > 


Dei, 


Davis & Egan Machine Tool Co., The, C incin- 
nati, O 

Dawson & Goodwin, Chicago, Ill 

Diamond Machine Co, Providence, R, I, 

Garvin Machine Co.. New York 

Hill, Clarke & Co, Boston, Mass. 

Norton Emery Wheel Co., Worcester, Mass, 


Pratt & Whitney Co., Hartford, Conn 
Prentiss Tool & Supply Co., New York. 
Wells Bros, & Co., Greenfield, Mass 


Woodward & Rogers, Hartford, Conn 


GRINDING MACHINE, SURFACE, 


Brown & Sharpe Mfg. Co, Providence, R. I 
Diamond Machine Co., Providence, R, I. 
Woo ws ard & Rowers, Hartford, Conn, 


GRINDING MACHINE, UNIVERSAL. 


Brown & Sharpe Mtg. Co.. Providence, R. L 
Diamond Machine Co., Providence, R. I 
Landis Bros., Waynesboro, Pa 
HACK SAWS. 
Kesly & Co., Chas. H., Chicago, Ill. 
Montgomery & Co., New York. 
Q &C. Co., Chicago. Ill 
Stover Novelty Works, Freeport, Ill 
Strelinger & Co., Chas. A., Detroit, Mich. 
HAMMERS, DROP. 
Long & Allstatter Co., Hamilton, O 
Miner & Peck Mfg. Co., New Haven, Conn, 


Mossberg & Granville Mfg. Co., Providence, 
i. Be ; 
Pratt & Whitney Co., Hartford, Conn. 


° New York. 
Watertown, N. Y¥. 
. Brooklyn, N. Y. 


Prentiss Tool & Supply Co 
Stiles & Fladd Press Co., 
Stiles & Parker Press Co 


HAMMERS, POWER. 


Bremer Machine Co, G. J., Kalamazoo, Mich, 


Hill, Clarke & Co., Boston, Mass 
HANGERS. 

Prvibil, P., New York, 

Sellers & Co., Inc., Wm., Philadelphia, Pa, 
HOISTS. 

Hart n, Son & Co., E., Ph ladelphia, Pa, 

Mari sive Philadel Pa 

sellers & ( In Wi PI ladelphia, Pa. 
HYDRAULIC MACHINERY. 

The Watson-Stillman Co., New York 


INJECTORS. 
It 1] 


Pe nae thy ct¢ Detroit, Mich 


llers & Co. in Wm Philadelphia, Pa, 
JACKS, LEVELING. 
Newark Macl e Tool Works, Newark N J. 
KEY- SEATER. 
Burr & Sons n T., Brooklyn, N. Y. 


KEYWAY CUTTER. 


Kaker Kros., Toledo, O. 

LATHES (see also Turret Lathes). 
Barnes ¢ & John. Roc«tord, lil. 
Blaisd & Co 1 Worcester, Mass 
Bradford Mil) Co., The, Cincinnati, O 
Brown & Sharpe Mfg. Co., Providence, R. I 
Bullard Mact Tool Co, Bridgeport, Corn 





Davis & Egan Machine Tool Co,, The, Cincin- 
nati, O, 

Dawson & Goodwin, Chicago, Il 

Diamond Machine Co., Providence, R. 1 

Die z, Schumacher & Boye, Cincinnati, O, 

Fifiel 1 Tool Co.. Lowell, Mass 

Fitchburg Machine Works, Fitchburg, Mass 
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LATHES—Continued. 


Flather & Co., Nashua, N. H. 

Gould & Eberhardt, Newark. N. J. 
Harrington, Son & Co., E., Philadelphia, Pa 
Hendey Machine Co., Torrington, Conn. 
Hill, Clarke & Co., Boston, Mass, 

Le Blond, R. K., Cincinnati, O. 

McCabe, J. J., New York. 

McFadden Co., Philadelphia, Pa. 

New Doty Mfg. Co., Janesville. Wis. 

New Haven Mfg. Co., New Haven, Conn, 
Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York, 
Reed Co., F. E., Worcester, Mass. 
Sebastian Lathe Co., Cincinnati, O. 
Sebastian-May Co., Sidney, O 

Sellers & Co., Inc., Wm., Philadelphia, Pe. 
Seneca Falls Mfg. Co.. Seneca Falls, N. Y. 
Stark, John, Boston, Mass. 

Wells Bros. & Co.. Greenfield, Mass. 


MACHINISTS’ TOOLS AND SUPPLIES. 
Armstrong Bros.’ Tool Co., Chicago, Il. 
Montgomery & Co.. New York, 

Sawyer Tool Co., Athol, Mass. 
Standard Tool Co., Athol, Mass. 


MILLING ATTACHMENT. 


Adams Co., The, Dubuque, Iowa. 


MILLING CUTTERS. 
Brown & Sharpe Mfg. Co., Providence. R. I. 
Cincinnati Milling Machine Co., Cincinnati, O. 
Erlandsen, J.. New York. 
Garvin Machine Co., New York. 
Reinecker, E., Chemnitz-Gablenz, 
many. 


MILLING MACHINES. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Milling Machine Co., Cincinnati, O. 
Clough, R. M., New Haven, Conn 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 
Forbes & Co., W. D., Hoboken, N. J. 
Garvin Machine Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J.,. New York. 
Mergenthaler & Co., Ott., Baltimore, Md. 
Niles Tool Works Co., Hamilton. O. 
Niles Tool Works Co., New York 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Reed Co., F. E., Worcester, Mass. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Waterbury-Farrel Foundry & Machine Co. 
Waterbury, Conn. 
MOLDING MACHINES. 
Tabor Mfg. Co, Elizabeth, N. J. 
MOTORS, ELECTRIC, 
Crocker-Wheeler Electric Co., New York. 
Dallett & Co., Thos. H.. Philadelphia. Pa. 
General Electric Co., New York. 


Ger- 


Abbott, Wheelock & Co., Boston, Mass. 


PACKING. 
enkins Bros., New York 
ohns Mfg. Co., H. W., New York. 


PAINTS, FIRE-PROOF. 
Johns Mfg. Co., H. W., New York. 


PATENT ATTORNEYS. 
Bacon, L. Seward, Washington, D. C. 
Bates. H. H., Washington, D. C, 
Dyer & Driscoll, New York. 
Gooch, Charles J., Washington, D. C. 
Wedderburn & Co., John, Washington. D. C. 


PATTERN LETTERS. 


Montgomery & Co, New York. 
Wells, Heber, New York. 


PERFORATED METALS. 
Harrington & King Perforating Co., The, 
Chicago, I. 


PHOSPHOR BRONZE. 
eo" — Smelting Co., Ltd., Phila- 

PIPE CUTTING AND THREADING 
MACHIN 


Armstrong Mfg. Co., The, Bridgeport, Conn. 

Curtis & Curtis. Bridgeport, Conn. 

Dawson & Goodwin, Chicago, IIl. 

Detrick & Harvey Machine Co., Baltimore, 

Md. 

Geometric Drill Co , New Haven, Conn, 

Hill, Clarke & Co., Boston, Mass. 

National Machinery Co.. Tiffin. O. 

Saunders’ Sons, D., Yonkers, N. Y. 

Wells Bros. & Co, Greenfield, Mass. 

Wiley & Russell Mfg. Co., Greenfield, Mass. 
PIPE FITTINGS. 

Kelly & Jones Co., The, New York. 
PLANERS. 

Betts Machine Co., Wilmington, Del. 

Davis & Egan Machine Tool Co., The, Cincin- 

nati, O. 

Dawson & Goodwin, Chicago, II1. 

Detrick & Harvey Mach. Co. Baltimore, Md. 

Fitchburg Machine Works. Fitchburg, Mass. 

Flather & Co., Nashua, N. H. 

Garvin Machine Co., New York. 

Gray Co. G A., Cincinnati, O. 

McCabe, J. J., New York. 








Ott. Mergenthater § Co., 





BALTIMORE, MD. 
MECHANICAL ENGINEERS AND MACHINISTS. 
INVENTORS OF THE LINOTYPE. 





Iiilling Machines 


SPEED LATHES, SLIDE RESTS, 
MANDRELS, etc., Adjustable and Solid 


Reamer's. 


All Kinds of SPECIAL and AUTO-MACHINERY 
Made to Order. 


PRICES AND PARTICULARS ON APPLICATION. 





|) IMPROVED END GRADUATED 
HARDENED MACHINISTSSCALES 
MTT ’ | 


‘ 


SEND FOR DISCRIPTIVE LISTS 
JWYKE &CO MFRS OF MACHINISTS 





Drop Hammers, 
Presses, 
Special Mach’y Dies. 


THE STILES & FLADD 
PRESS co., 


WATERTOWN, N. Y 








No. 722 Arch St., PHILADELPHIA, PA. 





E.W. BLISS CO., 


1 ADAMS ST., BROOKLYN, N.Y. 
Chicago Office : 9% W. Washington St. 


FOOT AND 

cower PRESSES 
Shears, Dies, j- 
Drop Hammers, and 

Special Machines 


SHEET METAL WORK 


Special Catalogue 
of Tools for 


BICYCLE and 
ELECTRICAL 


MANUFACTURERS, 







OWNERS OF 





THE 
STILES & PARKER 








Ess CO. 


Toggle Drawing Press. 


PLANERS—Continued. 
New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co., Hamuiltun O 
Niles Tool Works Co., New York. 
Pedrick & Ayer Co., Philadelphia, Pa. 
Pratt & Whitney Co, Harttoru, Conu 
Prentiss Tool & Sugety Co., New York. 
Sellers & Co., Inc , Wm., Philadelphia, Pa. 
Whitcomb Mfg. Co., Worcester, Mass. 
Wilson, W. A., Rochester, N. Y. 


POLISHING WHEELS. 


Builders Iron Foundry, Providence, R_ 1. 
Diamond Machine Co., Providence, R. I. 


PRESSES, DIES, ETC. 
Bliss Co., E. W., Brooklyn, N. Y. 
Bremer Machine C«:. G. J.. Kalamazoo, Mich 
Ferracute Machine Cv. Bridgeton, N. J. 
McCabe, J. J.. New York 
Mossberg & Granville Mfg. Co., Providence, 


New Doty Mfg. Co., Janesville, Wis. 

Stiles & Fladd Press (o., Watertown, N. Y. 
Stiles & Parker Press Co., Brooklyn, N. Y. 
Toledo Machine & Too! Co., The, Toledo, O, 


PUBLICATIONS. 


Home Study, Scranton, Pa 


PUMPING MACHINERY. 


Deane Steam Pump Co., Holyoke. Mass. 
Wetherill Mach. Co, James P., Chester, Pa 


PUNCHES AND SHEARS. 


Bliss Co , E. W.. Brooklyn. N. Y. 

Bremer Machine Co., G. J., Kalamazoo, Mich. 
Buffalo Forge Co.. Buffalo, N. Y. 

Davis & Egan Machine Tool Co., Cincinnati,O, 
Long & Allstatter Co , Hamilton, O. 

McCabe, J. J.. New York 

— & Granville Mfg. Co., Providence, 


New Doty Mfg. Co., Janesville, Wis. 

Waterbury-Farrel Foundry & Machine Co., 
Waterbury. Conn. 

Watson-Stillman Co., The, New York. 


RAW HIDE. 


New Process Raw Hide Co., Syracuse, N. Y. 


REAMERS. 
Cleveland Twist Drill Co., Cleveland, O. 
Mergenthaler & Co., Ott.. Baltimore, Md. 
Morse Twist Drill & Machine Co., New Bed- 

ford, Mass. 

Pratt & Whitney Co., Hartford, Conn. 
Wells Bros. & Co.. Greenfield, Mass 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


ROCK DRILLS. 
Ingersoll-Sergeant Drill Co., New York. 
Rand Drill Co, New York. 


ROLLING MILLS. 


Mossberg & Granville Mfg. Co., 
R. I 


ROOFING ASBESTOS. 


Johns Mfg. Co., H. W., New York 
RULES, GRADUATED STEEL. 


Coftin & Leighton, Syracuse, N. Y. 

Darling, Brown & Sharpe, Providence, R. 1. 
Sawyer Tool Co., Athol, Mass. 

Standard Tool Co., Athol, Mass. 

Wyke & Co., J., East Boston, Mass. 


SAWS. 


Q. & C. Co., Chicago, Il. 


SAWING MACHINES, METAL. 


Q. & C. Co., Chicago, I11. 


Columbia University, New York 
International Correspondence Schools, Scran- 
ton, Pa. 


SCREW MACHINES (see Turret Lathes). 
SCREWS, MACHINE. 


Cleveland Machine Screw Co., Cleveland, O. 

Flather & Co., Nashua, N. H 

McFadden Co.. Philadelphia, Pa. 

Worcester Machine Screw Co.. 
Mass. 


SCREW PLATES. 
Machinists’ Supply Co., Chicago, III. 
Reece, Edw. J.. Greenfield, Mass 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Wilkinson Co, The, Chicago, Il. 
SCREWS. 


Cleveland Machine Screw Co.. Cleveland. O. 
Worcester Mach. Screw Co.. Worceste1, Mass. 


SEPARATORS, STEAM. 
Keystone Engine and Machine Works, Phila- 
delphia. Pa. 


SHAFTING, ETC. 
Pryibil, P.. New York. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


SHAPERS. 
Betts Machine Co., Wilmington, Del. 
Davis & Egan Machine Tool Co., The, Cincin- 
nati. 0. 
Dawson & Goodwin, Chicago, Ill. 
Fitchburg Machine Works, Fitchburg, Mass, 


Providence, 


Worcester, 
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SHAPERS—Continued. 


Flather & Co., Nashua, N. H. 

Garviu Machine Co., New York. 

Gould & Xberhardt, Newark, N. 5. 
Hendey Machine Co., Torrington, Conn. 
Hill, Clarke & Co, Boston, Mass. 

McCabe. J. J.. New York. 

New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co., Hamilton, O. 

Pratt & Whitney Co., ‘Hartford, Conn. 
Sellers & Co.. Inc., Wm., Philadelphia, Pa. 


SHEARS, ROTARY. 


Bethlehem Fdy. & Machine Co., South Beth- 
lehem. Pa. 


SIGHT FEED LUBRICATORS, 
Kelly & Jones Co., The, New York. 


SLOT TERS. 


Betts Machine Co., Wilmington, Del. 
Niles Tool Works Co., Hamilton, O. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


SOLDERING FLUID. 


Elliott Chemical Works, Newton, Mass. 


SPECIAL MACHINERY. 


Bliss Co., E. W., Brooklyn, N. Y. 

Bremer Machine Ce., G. j.. acs, Mich. 
Geometric Drill Co., New Haven, Conn, 
McMullin Mfg. Co., F. R., Chicago, Ill. 

Ott. Mergenthaler & Co., Baltimore, Md. 
Toledo Machine & Tool Co., The, Toledo, O. 
Wetherill Machine Co., James P., Chester, Pa. 


STEEL. 


Abbott Wheelock & Co., Boston, Mass. 
Crescent Steel Co., Pittsburgh, Pa. 
oo & Co., B. M., Boston, Mass, 
McFadden Co., Philadelphia, Pa. 


TAPPING MACHINES. 


Woodward & Rogers, Hartford, Conn. 


TAPS AND DIES. 
McFadden Co., Philadelphia, Pa. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Wilkinson Co., The, Chicago, I1l. 


THREADING MACHINES. 


Webster & Perks Machine Tool Co., 
fieid, O. 


TOOL HOLDERS. 


Armstrong Bros’ Tool Co., Chicago, Ill. 
Gould & Eberhardt, New: ark, ae 2 


TRAMWAYS, OVERHEAD. 


Coburn Trolley Track Mfg. Co., 
Mass. 


TUBING, FLEXIBLE, 
Almond, T. R., Brooklyn, N. ¥ 


TURRET LATHES (Screw Machines). 

Bardons & Oliver, Cleveland, O. 

Bradtord Mill Co., The, Cincinnati, O. 

Brown & Sharpe Mfg. Co., Providence, R. IL. 

Bullard Machine Tool Co., Bridgeport, Conn. 

Cleveland Machine Screw Co., Cleveland, O. 

Davis & Egan Machine Tool Co. , The, Cincin- 
nati, O 

Dawson & Goodwin, Chicago, Ill. 

Dreses, Mueller & Co., Cincinnati, O. 

Garvin Machine Co., New York. 

Hill Clarke & Co., Boston, Mass. 

— & —. Machine Co., Springfield, Vt. 
cCabe, J. New York. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., ‘Hartford, Conn. 

Prentiss Tool & Supply Co., New York 

Warner & Swasey, Cleveland, O. 


VALVES. 
Kelly & Jones Co., The, New_York. 
Jenkins Bros., New York. 


VENTILATING FANS. 
Backus Water Motor Co.. Newark, N. J 
Buffalo Forge Co., Buffalo, N. Y. 
Sturtevant & Co.. B . Boston, Mags. 


VENTILATORS. 


Pancoast Ventilator Co., 


VISES. 
Hill Clarke & Co., Boston, Mass. 
McCabe J. J]. New York 
McFadden Co.. Philadelphia. Pa. 
Niles Tool Works Co, New York. 
Strelinger & Co, Chas A, Detroit, Mich. 
Wilkinson Co., The, Chicago, Ill. 
Wyman & Gordon Worcester, Mass. 


WATER MOTORS. 


Backus Water Motor Co., Newark, N. J. 


WIRE MACHINERY. 
Goodyear, S. W Waterbury, Conn. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury Conn. 
Waterbury Machine Co., Waterbury, Conn. 


WOODWORKING MACHINERY. 
Rarnes Co, W. F & John Rockford, III. 
T A. Fav & Egan Co., Cincinnati O. 
Pryibil P , New York. 
Seneca Falls Mfg. Co., Seneca Falls, N. Y. 


Spring- 


Holyoke, 


Philadelphia, Pa. 
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DON’T SPOIL IT 


BY GUESSING. 

Use the Richards’ System 

of measuring machines ; 

these Gauges are guaranteed 

to rshoo of an inch. 
Implements are adjusted 

at a temperature of 75°. 





ASK FOR NEW RED BOOK. 


The John M. Rogers, Boat, Gauge & Dril! Works, 
GLOUCESTER CiTy, N.J., U.S.A. 
moa aa ACCURACY @ ose 


BOOKS 


CATALOGUE FREE. 


@ aa ADVHNDDV @es 
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For MACHINISTS, 
ENGINEERS, 
ELECTRICIANS. 


PRACTICAL AND 


PHILADELPHIA BOOK CO.,  "*sstical 
19 S. Ninth St., PHILADELPHIA, PA. 











OF ORE © 
NEW PROCESS—~ 
RAW HIDE PINIONS 


For Electric Motors and all 
High-speed Machinery. 


NOISELESS. CLEANLY. DURABLE. 


New Process Raw Hide Bushings. 


The New Process Raw Hide Qo. 


PATENTEES AND SOLE MANUFACTURERS, 
SYRACUSE, N. Y., U. S. A. 


Ne 








J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

F. B. ALLEN, Second Vice-President. 
J. B. PIERCE. Secretary and Treasurer. 


The Sample 
Tells the Story. 


Asample of Dixon's pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet. 


Sent free of charge. 


JOS, DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 

















WHO SELLS 
HANGERS ? 


SELL SMOOTHBORE HANGERS 


Becau rth 


as a gun S gives the s 


st} 


se their bore is w//y smo 


as sn 
barrel I} haft the 


largest possible amount 


sELL SMOOTHBORE unancers 


Bex 
ber that holds 


bearing 


ause they are a cham- 
mths. A 


reliable 


all selt ling; have 
oil enough for six m« 
very great convenience Far more 


than oilcups. Much better than gre 
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Because the 


all purposes for ceilings gee 


are made in st suitable for 
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Gireat variety { sizes il ore and in 


sELL SMOOTHBORE nwancers 


Because they are very neat in design Phere 


is a harmony formity throughout all 


the sizes 


SELL SMOOTHBORE HANGERS 


Because they are roportioned; each 


laid out for the work and the 


strain to be orn l s is often lacikng in 
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Because the \ irate 


e base and finely 


SELL SMOOTHBORE HANGERS 


Be that is, they 
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not want any other styl 
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ossible because 
this de- 
make 
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triumphs 


is show you one of 
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lraw and pments can be made on 


have a very simple 


SMOOTHBORE HANGERS 


ARE MADE BY 


P. PRYIBIL 


512 to 524 West 4lst St. 
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™ Piles Cool Works Company, ssi... 
Machine Cools, All Types and Sizes. 


Invite Correspondence. Have Interesting Literature, Photos, Etc., to send. 
Main Office and Works: Hamilton, Ohio. Branches: New York, Boston, Philadelphia, Chicago, Pittsburgh. 











PLEASE MFNT'ION THIS PAPER WHEN WRITING. 






















THE G. A. GRAY a6. CINCINNATI, O. 





J. A. FAY & EGAN CO., 34 South Canal St., Chicago. 
STRONG, CARLISLE & TURNEY COo.,, 193 Bank St., Cleveland, O. 
These Machines E. A. KINSEY & ¢ ‘O., 331 West Fourth’ St., Cincinnati, O. 
are sold THOS, K. CAREY & BROS. co. 26 Light St., Baltimot ore, Md. 
by the following J.J. MeCABE, 14 Dey St., New Yo rk City. 
Agents PACIFIC TOOL & SUPPLY CO., 102 First St., San Francisco, Cal. 3 
SCHUCHARDT & SCHUTTE, Rerl in, C., Germ’y, and Vienna, Austria, 
CHAS. CHURCHILE & CO., Ltd., London aod Birmingham, England, 
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NICHOLSON FILES 


¢ have had a universal reputation for many years of being 


) THOROUGHLY 
@ RELIABLE. 


FLAT TURRET 
LATHE. 





; Jones & Lamson Machine Co. 
Springfield, Vt., U.S. A. 


SOLE BUILDER OF THE 


Flat Turret Lathe. 


NO UNCERTAINTY 

in Buying or Using Nicholson Files. , 

FOREIGN REPRESENTATIVES: 

NICHOLSON FILE co., PROVIDENCE, R. » U. S. A. ¢ M. Koyemann, Charlottenstrasse 112, Dusseldorf, 
Ge 

OD DD LD DD LD LD DOLD DD DL DED <BL DBL DDL DDO Adolphe Jansse »ns, 16 Place de la Republique, Paris, $ 


Fr 
Ch ion Ch hill & Co., 9-15 Li ‘d St., Finsb . 
How to Save Moncey in a aries Cho EC. and 6 ATber: art St, Morusinahoms, Eng 
Blacksmith Shops. »% #* 


Henry Kelley & Co., 26 Pall Mall, Manchester, Eng. 
By ORVILLE H. REYNOLDS. 


LLUSTRATED pamphlet showing opera- 
tions done by dies and formers by means 
of bulldozer and helve hammers. Ought to be in 
the hands of every foreman blacksmith. Pub- 


lished by LOCOMOTIVE ENGINEERING, 
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Price 25 cents. 256 Broadway, New York. 
Wy ; . Machinery Co. 
a 4 / C RSE oe 
Wham Alvis WE Sup PHILADELPHIA. CLEVELAND, 0. 
THE NEW TOOL GRINDER, No. 2? MANUFACTURERS OF 






THE CENTRIFUGAL SAND MIXER? =! hg 
, , 

THE VICARS’ MECHANICAL STOKER? | (ove sini AND 
. ’ DOUBLE AUTO- 

MATIC BOLT CUT- 
TERS, cutting from 
1-8 in. to 6 in. diam. - 


ALSO SEPARATE 
HEADS AND DIES. 


Che Deane 


___ > OF HOLYOKE. 


STEAM — 


FOR EVERY 


HAVE 


YOU 
EXAMINED 








ENTIRELY AUTOMATIC 


CEAR CUTTER 


AND PATENT DUPLEX CUTTERS. 


EXPORT TRADE ST. LOUIS, MO. 
A SPECIALTY. 





GEAR circ 


Grant Gear r Works, 














——— 125 South pith Street, ‘ 
GOULD & iILADELPHIA. Boiler Feed Pump. 
peg toile angi ¢ Portland Suse DEANE STEAM PUMP CO 
JOHN LANG & SONS, JoHNsToNE, SCOTLAND, 86 Seneca yoy 4 
oreen Role aes ats StH 70 utters for Great Brivin. CLEVELAND. HOLYOKE, MASS. 
( iT & SK GENERAL AGENTS i 
Berlin, Germany ; 17 Breitegasse, Vie ana, Austria Send for Catalog. New York. Boston. Chicago. 
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Accurate Work on Lathe and Planer 
by Use of Solder. 


BY A. @. CLEAVES. 

To bore a hole a, Fig. 2, in a piece of 
round metal, and get it located exactly in 
the center, the following is a sure and con- 
venient way: 

In Fig. 1, a represents a chuck or face 
plate on a lathe; b a taper shank on a 
plug c. After fitting b into a and driving 
it in firmly, c having been above the re- 
quired size, it is turned to the exact diam- 
eter of the work. If c is left long enough, 
then, after turning to the size required, 
a portion d can be cut off, to be used as | 
will explain. 

Take any perfectly straight pieces hav 
ing the sides g at right angles or square 
with the face plate. Then bring one of 
them e against the stud c, clamping it there, 
and at the ends to the face plate also, if 
convenient. With a soldering 
float a good supply of solder along the 
corner h, Fig. 1, and remove the clamps. 
Bring d against e, and clamp f in the same 
manner against c and d, at 1 i, holding the 
ends to face plate as with e, and solder f. 
Then c and d can be removed. The work 
a, Fig. 2, is then laid between e and f, and 


copper, 


soldered at 1, 2, 3, 4, when it is ready for 














boring. 
ie 
ps m 
e 
/ { 2 
(a) 
— : 
3 f 4 
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Fig. 2 


WORK READY FOR BORING 

It will be seen that a, Fig. 2, is centrally 
placed on the face plate by taking c’s posi- 
tion, the chuck or face plate a, Fig. 1, not 
leaving the lathe in the process. 

Every shop should have brass soldering 


chucks similar to a, or a chuck to which 


brass plates and hollow cylinders can be 


readily attached for holding work to by 


soldering. This solder chuck is one of the 


foundations of accurate work, 


and 
a 


* 





ener nw, 





RIG FOR BORING A ILOLE CENTRAI 


metal worker who has not acquired facility 


in the solder touch had better tarry at 


Jerusalem until his beard is grown 
Enough has been written about soldering, 
but the main points are to have the work 
clean, and the soldering iron clean and 
hot. 
point crusted, file it clean and tin it again 
But be sure and have it hot, so that it will 
flow the solder like water, using an iron as 


There is no need of 


If it has been overheated and the 


large as is necessary. 
building a fire under the work, and heat 
ing the whole body to fasten the same; 
for you are not brazing nor sweating the 
metal, and do not wish to distort it with 
heat. 

In Fig. 3 it is desired to turn or grind 
the piece of work a of uniform thickness 
Then rough out the work and finish the 
side e perfectly. 6 is a hollow brass chuck. 
Turn the face that c rests against, true, and 
bring them together. Take any disk like 
d, for holding ¢ against b; make a prick- 
punch mark in it for the lathe center e to 
enter. Then revolve the work and tap the 
edges of a lightly until approximately true, 
if it is intended to turn the outside. Then, 
with soldering iron, touch at 1, 2, etc., and 
finish the face a. If turned or ground as 
true as possible, the work can be ground 
on a cast-iron bench or surface block dead 


the 


NUMBER 53. 


flat. Use benzine and flour 


emery if a fine finish on a hardened surface 
Then wipe off all the emery 


nothing but 
is required 


and use benzine alone, as the lap will be 
' 

















charged sufficiently to give a fine glo 
| 
| 
a | 
h 
| | 
c 8) 
— 
f V 
4 vv 
Fig. } 
AND SQUARI THROUGH A CYLINDER 


The accuracy in this work is obtained, 
as in the other instance, by making the 
turning or cut on the end of chuck posi- 
the solder holding it with- 


dirt 


tion the work, 


out any strain or admission of be- 


tween the surfaces 


For accurate work on the planer or 
shaper, a few methods may be brought 
out. In Fig. 4 a cast-iron block to 

J 
a 
b 
SILL9 








Fig. 3 
DISK 


MAKING A rRUI 

be used in a planer or shaper chuck, ar- 
ranged to rest on the chuck jaws at I, 2, 
these corners being finished. Plane the 
surface with the groove c. Then plane a 
brass soldering strip b with tongue to fit 
c. Take them together, and drill and tap 








1208-16 


for countersunk screws at the ends as 


shown. Next return a to the chuck, 
and plane off the top surface again; 
screw b onto a and dress top surface. 


Then remove 6, and if it is required to 
plane a piece of steel down quite thin, 
say d, then the piece of well annealed 
stock may be dressed off on one side suf- 
ficiently thick to preserve its shape. Tin 
the finished side and wipe off surplus 
solder, and do the same to top side of b; 
then, while they clamped together, 
heat them until they come together, tight- 
ening the clamps as the solder melts. 
This is called sweating, and no soldering 
iron is used. In the meantime the piece a 


are 


ow, 


oll 

















OO 








~~ 

j 
; i: 
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Fig. 4 

A PLANER CHUCK FOR FINE WORK 
has not been removed from the chuck, so 
that 
rectitude of the work is unimpaired. 
If d is stock to start with, 
clamp it between b and a thick plate, heat- 
ing the When it 
is desired to use the device b is not 
to be touched unless repeated heating may 
warp it, which it will not to any percepti- 
ble degree if it is pretty thick. But the 
surface of a must be replaned at each new 
although any number of pieces can be 
and removed from b while a re- 

mains in the chuck. 

If straight work on rods or other metal 
a V-shaped groove like ¢ 
This fixture 


when 6 is screwed down again the 


thin then 


whole mass as before. 


again, 


use, 
fastened 


is to be done, 


may be found convenient. 
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makes it convenient to take the work to 
the fire for soldering, rather than using 
an iron when inconvenient. 

f is a cast iron strip fitting the planer 
bed groove or channel, with a sink planed 
in it for any piece g which has the ends 
milled or cast low enough to allow tool 
to pass over countersinks for screws which 
bind gto f. Then plane the V-groove in 
g, as shown by the arrow; that is, on one 
side of g first, and then on the other, by 
turning the work end for end in f, instead 
of shifting the tool holder in the planer or 
shaper. The finishing cut to be made 
without changing the tool as to depth. 

Making g of steel or brass, round rod 
can be soldered to it in either of the ways 
described, viz., soldering with soldering 
iron, or heating g and fh overa fire. After 
the work it is generally the 
easiest way of removing and cleaning to 
heat the whole thing and wipe the solder 
off. 

At j and k, varieties of the same process 
are illustrated, in which the result is se- 
cured, whether in miller, planer, shaper or 
lathe, by reversing the work, instead of 
the tool provision being made for locating 


is finished, 


properly. 
Or f being used for a drilling jig for the 
work, any number of pieces 1 can be made 
of uniform thickness by dressing the bot- 
tom of channel in f at each setting. Screws 
being used as at 3, 4, 5, and sunk below 
the surface, the pieces can be sawed off 
afterwards at dotted lines and the ends 
milled to required length 
Chicago, III. 


[We 


Cleaves writes 


should explain, perhaps, that Mr. 
standpoint of a 
the 


from the 


watch factory tool-maker. Some of 
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Molding a Rope Sheave With 
Match Plate. 


BY L. C. JEWETT. 

To mold a sheave or groove pulley, as 
it is sometimes called, in green sand is a 
task that requires considerable ability on 
the part of the molder, and with all ability 
and skill it is a slow job, as it is usually 
done with the regular split pattern, either 
with patterns in halves or with half of rim 
loose. Sheaves made in the above manner 
are frequently out of truth in the rim, it 
being sprung more or less when rammed 
up. Inclosed you will find sketches, in 
cross-section, showing a method of mak- 
ing small sheaves, 10, 12 or 16 inches 
diameter, that could be used where large 
quantities are required, and that would 
economize as to quantity and improve 
greatly as to quality. 

In Fig. 1, A is the cope rammed up 
with pouring gate molded in, ready to be 
lifted off. B is the sheave pattern plated, 
that is made of iron, with pattern of sheave 
separated by having from ™% to % inch 
of plate cast between and sufficient mar- 
gin to extend out to the joint of the flask, 
with the flask resting on the plate, and 
lugs or ears for the flask pins to pass 
through with a good fit, not too tight, 
but just tight enough not to cramp when 
drawn off. C is the nowel as usually 
made. 


In Fig. 2, D is a plug with a tit that is 
the size of ‘the hole in center of sheave 
pattern. The length of the tit or projec- 


tion at the bottom is the same as the thick- 

ness of the plate. The hole through D is 

to insert and guide a vent wire through 

the green sand core when plug D has 

pushed the core down after the cope is 
Panning ie 
Gate 
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Fig. 3 
MOLDING A ROPE SHEAVE. 
methods previously shown by him have’ removed, that said cope will not crush 


been criticised as being impracticable on 
account of cost. But what is entirely prac- 
ticable and proper in a watch factory or 
on similar work may not be practicable in 
the ordinary machine shop.—Ed.] 


and spoil things when closed for the last 
time. 

Fig. 3 shows the groove for the sheave, 
made by putting a beveled ring onto G, 
inside of a projection that brings it to 
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true position, and no guessing about it. 
E is the top part of the arrangement 
wherein or whereon the groove of sheave 
is made. This apparatus for making the 
groove should be on a portable bench or 
stand, to be placed where convenient, and 
sufficiently large to hold considerable pre- 
pared sand for tucking into the rings for 
the grooves. 

The process of molding is as follows: 
The molder first makes up some ten or 
twelve of the grooves and places them 
on light racks made for the particular size 
He the 
flask, and after ramming up and opening 
flask, plug D 
draws plated pattern, sets 


sheave. then makes a mold in 


inserts and vents core, 


beveled ring 
containing the groove for sheave, puts on 
cope, Opens snap, and so on. 

It will be seen that there are no joints to 
be made, no parting sand of any amount 
to be used. Consequently, the sand heap 
does not get harsh, brittle and gritty; the 
pattern cannot be rammed or sprung out 
of truth, and the sheaves will run true on 
the rim and not wabble, as many do, when 
made with split patterns. Everything 
about this rigging is rigid and firm; the 
only way to get it out of order is to take a 
sledge to it. 

Boston, Mass. 
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Special Drives. 


BY JOHN RANDOL,. 


1 


The special drive, some means by which 


power can be delivered at any place on 
the shop floor where it may be required, 
is a very decided element of economy in 
almost any shop, although it is not gen- 


erally regarded as a necessity in shops 


making small work only, because it is al- 
ways possible to move a light machine to 
a place where it can be temporarily driven 
from an idle pulley on the line shaft. If, 
as is often the case, the foreman and man 
ager are in harmony with each other and 
can see a little way ahead, the shop may 
have an ‘“‘odd-job” countershaft, which is 
not in regular use for driving a machin: 
is not a portable 


tool. This countershaft 


drive, as it cannot be moved; but if made 


of pretty good length between the hang 
ers, so that it can carry four or five pulleys 


of different diameters, and if it is supplied 


with a lot of rolls of old belting, a shaft 
can be made to drive almost any new 
Such a coun 


foot 


or experimental machine 
tershaft should always extend a 
outside of its hangers at each end so as 
to take a laced-together belt on an over- 
and it 


the 


hanging pulley without unlacing, 
should be placed so as to command 
erecting floor, and should have a tight 
and loose pulley and belt-shift so that it 
can be started and stopped at will. Ii 
these conditions are filled, and if the rolls 
of old belting are not too old, such an 
extra countershaft will give a pretty good 
account of itself, and will be in use very 
often in a general shop 


extra countershaft has a night and Sunday 


Sometimes this 
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extra hours’ drive of its own, a small en- 
gine and boiler being provided to run it 
when the big engine is not fired up, or is 
shut down, and in this the 
countershaft often develops into a length 


cas¢ extra 


of shafting and has an old driller and a 
Noah's 


lathes and an old wreck ofa shaper hitched 


grindstone, and maybe one of 


up to it, so that when a small double-time 
job comes in just before six o'clock the 
customer can have the full benefit of the 
antiquarian relics on his hurry work, and 
converse with the office about the size of 


his bill later when he has time to fight it 


f 


This seems a trifle old 


1 } } : ‘ 11 


some things which are not at ali 


out. 
view of 


uncommon in the shops of to-day, but 


he “shop of 


must be borne in mind that t 


to-day” speedily omes the shop of yes 
terday, and there are plenty of shops o 
yesterday in the country—y: ind shoy 
of last week, and shops of year before last 
1 " 


There are shops which think very well of 


laven’t a tool less than 


themselves whic] 


ten years old in them, and have men and 


machines pegging along together to-day 
who first met thirty years ago, and the 
venerable combination don’t turn out 
much work either; well as the man and 


machine know each other. 


gut even the m modern of shops can 


use the special countershaft to good ad 


vantage, and if I were installing a general 


shop plant to-day I would put one in, a1 


see that it had plenty of pulleys, becaus 


I know it would pay for itself every year, 


more, too. It is a great convenien 


always ready to drive anything you 
want to drive for a little while, and drive it 
to have 


1 1 
belt-shifter 


strong and steady, and above all 
the drive under control of a 


Most machinists whose hair begins to b 


gray can remember a good many times 


when there was a wild dash made to throw 


the belt off the line-shaft pulley that was 





driving the new machine that was “caug] 
or “stuck-up” or mashing itself to pieces 
because somethin 


g went the way it wasn’t 
expected to go. 

Che fly-wheel opens up a lot of qui 
tions when one comes to think about th« 
cheapest way to build it. If the shop wants 
fly-wheels all the time, then it is easy to 
the fly 


or big driving pulley is a once-in 


tell just what to do; but where 
wheel 
while job there is a chance to do some 
thinking. A big 


bit of money, no 


pit-lathe costs a goo 
matter how simple it is 
which can _ be 


[I don’t think anything 


lassed as efficient can be put down for 
less than about $4,000, and then it is an 
awkward job to bolt the segments of gear 
take it all to 


gether, the 24-foot or 30-foot swing lathe 


ing on the big wheel, and. 


P ‘ 

is not a pleasure umiess it 1S In pretty 

There Is a very rood 
+ ¢} Pr 

l ie rovV 


dence Steam Engine Works. and another 


nearly constant use 


~1 ¢ 1,+h, 
neap jiathe ot! this sort 


larger and more powerful and much mor 
-ostly at the Allis shops in Milwaukee, 
and as these lathes run all the time, they 
ire cheerful objects. But where the big 
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lathe stands still nine months in the year, 


it makes the manager scowl every time he 
looks at it, and a big boring mill that can 
take 11,000 pounds of metal off a 23-toot 
wheel, 18-inch face, in 48 hours, is not to 
be thought of in a shop which has not 


+ . 


work to keep it going except a 


small frac- 
tion of the time. 

Yet the general shop doing even a very 
good bu h 


fly-wheel very often, and in fact may not 


ness may not want such a big 


be able to economically use a boring mill 
of more than 8 or 10 feet capacity, and 
yet may well be unwilling to order a big 
wheel from the outside when needs the 
work to keep its own hands going. In 
hi se a special drive that will turn the 
big wheel good and strong alter it 1s in 
place on its own shaft, lets the foreman 
| orry in fine pre 

Old John Peati one ot t 1-t r 

Clyde productions, who uld mp down 


where with his tool box and his levels 


traight-edges, and build any piece ot 

we st without machine tools, took 
i ttle hoistu crab that he bought out 
a junk shop, and fixed it up as shown 

in Fig. 1, so that with the crab and a 
planer cri rail he turned his tly-wheels 
n good time own shafts and in 
their own Jj Mr. Peatie had a little 
yp and built all big wor He had a pit 
covered by movable flooring in his erect- 
ing floc 1 bored his fly-wheels with 
indep b running in jour- 
nals bolted to the wheel itself and driven 
fre n overhead “suspended” driller 
spill \fter the wheel was keyed on 
and all place, the crab was lag-screwed 
to the floor, tl planer cross-rail was 
bolted up on the other side, and the wheel- 
rim was turned without costing a cent as 
he claimed, because as he said, “I just 
watch ‘im myselfi—look—see—when I'm 
valkin’ re the place Che unusual 
eature of Peatie’s special drive was the 
use of the rubber car-springs to make a 
friction drive orced against the face 
of the wheel Che friction of the rubber 
pri was en 1 to drive a cut % inch 
ep, strongly rl 1 pplication of 


the rubber friction drive which I never 


w elsewhere. Indeed, I do not know of 

Ssingie cas¢ vhere a soft rubber friction 
roll driver is used regularly, except in the 
bobbin-winders of sewing machines I 
have used 


soft rubber bevel friction pin- 


ions in a machine tool myself, with per- 
fect satisfaction, but never knew anyone 
else to try it in such a place. The engrav- 
ing shows Peati pecial drive plainly 


without more description. 


The 


ar feed rigged to it 


planer 
Of 


ourse, a fly-wheel turned this way in its 


cross-rail had a st 


own journals, after it is keyed to its own 


haft, runs dead true, which is more than 


can be said of some independently bored 
and turned fly-wheels, and it is to be noted 
that in this rig the cutting speed takes 
f always the same re- 
ize of the 


Cylinder reboring is 


p 


gardless o wheel. 


another case of 








1210-18 
special drive. 


with a portable steam-engine drive, con- 
Sisting of a little engine driving a pinion 


This was met in the old 
shops, and is generally met to-day, I think, 
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workmen and foremen, although some of 
the old hands said it The 
a bit awkward at times, 


“spoiled trade.” 
rope drive was 
but it did well and served its good pur- 


Rubber Car Spring Friction Driving Roll 


J] 























December 31, 1806. 


where holes must be scribed and drilled to 
the marks in pieces too heavy or too big 
to go to a stationary drilling machine, and 
in this case the special drive is of great 
importance, handicapped though it often 
was in the past by difficulties in belting 
power to the precise spot where it was 
wanted. 

But now we have at our command a 
method of transmission which leads power 
to any point we wish without the slightest 
trouble, and have it, too, applied to port- 
able drilling machines in very convenient 

















Fig. J 
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JOHN PEATIE’S FLY-WHEEL TURNING RIG. Chicago, 1866. (From memory.) 


which is prime mover of a train of reduc 
ing gear, the last wheel of which drives the 
boring bar. 
pull a big cylinder up and take it to the 
shop for reboring, and what is of even 
more importance, it takes a long time to 
do the job. 
can take a light cut through almost any 
cylinder between Saturday night and Mon- 
day morning, if he has things fixed up for 
the job and on the spot at whistle time 
Saturday; so the little engine came in 
nicely with its own little boiler, or with 
steam from one of the big engine boilers. 
But the little engine is a “has-been,” a 
memory of antiquity, in the face of the 
electric motor cylinder-boring rig shown 
in Fig. 2, from the Milwaukee & St. Paul 
shops, Milwaukee, Wis. This is a vast 
improvement over anything previously 
used. 

The hand-driven ratchet drill is always 
an eyesore to the foreman; he knows him- 
self how easy it is to pull an inch drill by 
hand, and he don’t tell the machinist and 
helper ratchet gang to “hit it up” as they 
twist the flat drill through maybe 6 or 8 
inches of cast iron, but he does silently 
wish all to himself that the feed could be 
squeezed a little harder and the ratchet 
lever could be made to wag a little faster. 
So when the portable drill with its special 


It is a great deal of work to 


But a good boring-bar man 


rope drive came in about fifteen years ago, 
it was very generally welcomed by both 








2, BORING LOCOMOTIVE 


pose, although it must now be placed 
There will al- 


ways be a great many places in heavy work 


among the “has-beens.” 


CYLINDERS BY 





ELECTRIC DRIVE 

and effective form; so that in some large 
shops fitted with the latest appliances in 
the way of traveling cranes and floor rail- 
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way tracks, it is common to see the elec- chine is to be moved from place to place, I should say that the general shop would 
tric-driven “Dallett” at work on pieces the electric drive is far superior to any be the gainer by having an “over-time” 
which could readily be carried to the sta- belt, rope or independent engine drive. It length of s! g, electric-driven, this 
special length to drive a lathe, planer, 
shaper, driller and grindstone, and to have 
also an independent “special” counter- 
shaft, « ctric-driven, anda D ett” elec 
tric d 1 als n elec motor of, 
say, 5 horse-power mounted on a truck, 
te be readily pl d whe r desired, 
either in the shop or t of it. So much 
or W t se ms pt! 1 proper n tiie way 
of the u of « ity in tl ral 
1 hine shop 
Che small shop making large work and 
] ng ony 1 ted use fora irge 
boring ll, w find old John Peatie’s 
rubber tf drive eat convenience for 
finishing ind pulleys, and 
this, too, might well have an independent 
lectric ve ‘ 
oe A a 
The Colt Automatic Gun. 
There is probably no class of inven 
tions of more interest to the mechanic 
than those relating to fireart 1d espe 
cially to t 1s mechanist1 cle 
sed for their rapid d automatic load 
gy and d One ol t most 
interesting o e Colt auto 
matic gun, built by the Colt Patent Fire 
Fig. 4. ELECTRIC-DRIVEN DALLETT DRILL, DE LA VERGNE SHOPS, Arms Manufacturing Company, Hartford, 
Conn., which we illustrat 
tionary drilling machine. Of course, ifa is becoming common to see an electric he semet he coid o » oinel ; _ 
piece can be drilled as quickly with a motor mounted on a substantial truck, so tion of special dtvic Se ha means et 
cheap portable driller as it could be by a_ that it can be readily moved to any place » dicth a nvention as it is a growth. or 
more expensive stationary drilling ma- in the shop where a drive is required the coantt of a lonw series af world-wite 
chine, it is economy to do the work with experiences in which thousands have con 
the less costly tool. More especially is tributed each their item of improvement, 
this true when the cost of two handlings, nd. succeeding that. of a series of exhaus 
one to the big driller and one away from : tive experiments by an individual inven 
it, is to be added to the work of the big tor The special feature of the arm may 
driller itself. be said to be a series of devices whereby 
Figs. 4 and 5 are from the De La Vergne the powder gases are utilized to wor I 
shops, and show the electric-driven Dal- tomaticaile the Gring electing and 
lett drill in use (in Fig. 4) as a driller, drill- ne eae ey re pee ee 
ing holes in a very large connecting rod. thing in the world for the writer to de 
Fig. 5 is a view of a similar driller, blocked scribe devices of this character, nor for 
up on the floor and used as a driver fora the reader to follow the description how 
boring bar working overhead, boring ever clearly it may be written. but by ref 
some holes in the upper part of the large erence to Fig. 2 it is hoped that the action 


casting, which is receiving a coat of paint 
at the same time. It will be observed that 
an open-link drive chain is used with a 
large and small sprocket wheel to trans- 
mit power from the motor to the boring 
bar. The chain is much more convenient 
than a belt, as the chain is “detachable” 
and can very easily be made the right 
length to fit the job. The chain is the 


will be made reasonably clear 

A small radial vent in the barrel some 
what in rear of the muzzle, opens down 
ward from the bore, this vent being clos« d 
by the piston 35 which fits in the gas cyl 


inder 27 surrounding the outer end of the 


‘ 
vent The piston 1s pivoted to the gas 
lever 29, which is hung in the bracket on 


the horizontal pivot 34 so as to swing 





more certain to drive without slipping, a thereon it vertical plane below and 
and it also requires less tension than a parallel to the barrel; two tubes 40 under 
belt. Some use of electricity in the ma- Fig. 5. ELECTRIC-DRIVEN BORING BAR the barrel contain spiral springs 38, which 
chine shop is now almost invariable, and re connected by rod 45 and links 47 
it furnishes by far the most convenient Whatever may be thought of extending nd 50 wit! hort crank arm of the lever 
agent known for the transmission of power electric driving in machine shops to the )in such a manner that the spring yield- 
{ for any special drive. In most cases, or extent of excluding the use of belting ly holds the gas lever in the position as 
it might perhaps be said in all cases where entirely, it seems unquestionably correct hown in the drawing, with the piston 
a machine has a fixed location, it may te use electricity in all cases of special losing tl nt. Ata point between the 
properly be belted if belt-driving is the drive, including the special countershaft piston and the 7 t of the gas lever a rod 


practice of the shop But where the ma before referred to { t vith tl lid RH. wl ich, 
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COLT AUTOMATIC 
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guided below the barrel extends rearward 
beyond the latter, and is there connected 
with the breech-bolt 13. The breech-bolt 
is arranged so as to move backward and 
forward in and closing the 
breech, and in the forward position the 
rear end of the breech-bolt swings down- 
ward, turning on the front end as a ful- 
crum, and in this position it is sustained 
by abutments in the casing against which 
it rests. 

A central rib of the breech-bolt depends 
into a slot in the rear end of the slide and 
the pin 14 passes through the slide and 


opening 


through the diagonal slot in the rib, and 
connecting the breech-bolt with the slide, 
causes the latter as it moves rearward, first 
to raise the end of the breech-bolt, there- 
by unlocking it, then to move it rearward, 
while the forward 


opening the breech; 
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The feed-belt is entered through an 
opening in the left side of the gun and 
the cartridges in it pass succesively over 
the feed wheel 61, which is rotated by the 
slide 86 and the levers 66 and 71, so that 
at each stroke of the slide one cartridge is 
presented in front of the extractor 82, at- 
tached to the slide, and by it the cartridge 
is drawn rearward on to the carrier 21 
pivoted at 22 below the breech-bolt. The 
empty feed belt passes from the gun 
through the opening in the right side of 
the gun, while an extractor on the breech- 
bolt serves to eject from the gun the 
empty cartridge usual 
manner. 

The rear end of the carrier is provided 
with a spring dog 23, which yields to the 


shells in the 


slide in its rearward movement, and causes 
the first of the forward movements of the 





THE COLT AUTOMATIC GUN, 


movement of the slide moves forward the 
breech-bolt, and finally forces its end 
down, thus closing and locking the breech. 

In rear of the breech-bolt a hammer 6 
is arranged, the stem of which and a spring 
in it are guided in an extension which 
closes the breech-casing and to which the 
handle 1 and the trigger 8 are attached; 
this hammer is also used as a piston for the 
air pump, which forces a strong jet of air 
into the chamber and through the barrel, 
removing all particles of unburnt powder, 
immediately after the empty shell is ex- 
tracted. As the bolt moves rearward it 
forces back the hammer. The trigger and 
a sear 10, hung by the side of the trigger, 
serve to retain the hammer until the 
breech is again closed and locked, when 
the hammer may be released by a pull on 
the trigger; a connection between the slide 
and the sear serves to release the hammer 
automatically each time the 
closed, if the pull on the trigger be con- 


breech is 


tinued. By this means either single shots 


ora continuous volley may be fired. 


slide to raise the front of the carrier, and 
to present the cartridge thereon to the 
breech-bolt, by which it is pushed into the 
barrel. A firing pin 18 in the breech-bolt, 
so located that it can be struck by the 
harymer only when the breech-bolt is firm- 
ly locked, transmits the blow from the 
hammer to the cartridge. 

As the automatic action of this gun is 
due to the direct effect upon the lever of 
the pressure of the gases through the 
vent, in contradistinction to that class of 
automatic arms in which the recoil of the 
barrel is depended on for actuation, the 
delicacy of the parts necessary in the latter 
class is avoided in this gun. 

The barrel of this gun is of such strength 
that its accuracy is not disturbed by the 
vibrations incident to rapid firing; and not 
heating as readily as the light barrels of 
the other systems, the troublesome water 
jacket for cooling is not required. 

A safety lock is provided which securely 
locks the hammer and prevents same from 


striking the firing pin. This is to be used 
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only when loaded cartridge is left in 
chamber. 

The main spring, firing pin and extrac- 
tor can be replaced as easily and as quickly 
as in the ordinary bolt gun; as all these 
parts can be removed from the rear of the 
arm without displacing a single screw. 

As the pressure of the powder gases in 
the barrel is only used to operate the auto- 
matic action after the projectile has re- 
ceived its maximum velocity, the range 
or penetration of the arm is not impaired 
thereby. 

The gun complete weighs about 40 
pounds and can be easily handled by one 
man. In a test for durability, rapidity ot 
action and non-liability of fouling, 8,000 
rounds were fired, the gun showing no 
wear or weakness. 
for 
made 


At 200 yards, in a test 


accuracy, 100 consecutive hits were 


in sixteen seconds 
" & &* 


A New Formula and Diagram for 
Combined Stresses in Shafts. 


BY A. L. HOPKINS, C E. 


The question of determining the sizes of 
shafts subjected to combined bending and 
twisting, is one that admits of consider- 
able variation in its solution, depending, 
as it frequently does, upon unusual con 
ditions incident to the particular case in 
hand consid 
erations which bear upon the determina 


the 


Many as are the various 


tion of shafts under combined stress, 
methods and formule employed in such 
determination are hardly fewer in number, 
and to this fact is due, in a great measure, 
the apparent variation which anyone who 
has followed detail construction and de- 
sign at any length, can hardly have failed 
the 
doing the same work and under the same 


to notice in size of pins and shafts 


conditions. This state of affairs obtains, 
largely no doubt, from the fact that up to 
the present time there have been no tests 
which would warrant definite conclusions 
upon shafts under combined stress, and 
we are forced, therefore, to rely upon 
formule which are largely theoretical in 
character or design to resist one stress 
alone, and allow for the other by such a 
factor of safety as is, in the judgment of 
the designer, sufficient for the particular 
ease, 

Thus, with one it is customary to deter- 
mine the shaft for bending only, and add 
the 
ratio of such bending to the torsion; an- 


a certain amount, depending upon 
other will fix upon such a size that the de- 
shall not 


while 


flection, under the given loads, 


exceed a certain amount; some 
make use of the formule given in Unwin 
and the various hand-books, in which the 
combined bending and twisting moments 
are reduced to an equivalent single mo- 
ment, either bending or twisting. 

While it is greatly to be deplored that 
we have no reliable tests on members un 
still the writer be 


results ind, 


der combined stress, 
lieves that 


more satistactory 
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of necessity, greater uniformity would be 
obtained by the established 
formula of the character above stated, the 


use of an 


adaptability to particular or unusual cases 
being obtained by proper modification of 
the allowed stress to be used in solving the 
resulting equivalent moment. 

Two objections which might be offered 
to this manner of dealing with the ques 
tion are the inconvenience of the most ap- 
proved forms, those of Rankine and Gras- 
hof, and the fact that they do not readily 
admit of a graphical representation; that 
is, of curves being plotted from them, 
which will enable the desired size of shaft 
to be selected from a sheet of such curves 
by mere inspection 

The only curves, in fact, with which the 
writer is familiar, are those published in 
Machinist” of 


otherwise 


“American February 


20, 1896, 


ihe 


2 which, though satis 
factory, are plotted only for certain fixed 
ratios between bending and twisting mo- 
ind objec 


tion on this account, since it is seldom that 


ments, ire therefore open to 


the ratios, occurring in practice, are ex 
ictly those contained in the curves, and 
their use thus involves more or less inter- 
polation and approximation 

As a result of the conditions here briefly 


stated, the writer was led to attempt the 


deduction of a formula which should be 


not only convenient for general use and 


direct graphical representation, 
ut which would also results agree 


give 


ing closely with those obtained by the use 
ot the Rankine and Grashof formule. 
These two forms, as taken from Lanza’s 
™ \pplied Mechanics,” edition of ISOI, 
page 803, are here given: 

Rankine —.1/ 41M+4VI2 + 7 
Grashot—.1/ s W+ 5 VA? + 7 


In which M is the given bending moment, 
T the given twisting moment, and M’ the 
resulting equivalent moment. 

These two equations both contain two 
terms in their second members—one a 
fractional part of the bending moment, 
the part of the 
square root for the sum of the squares of 
the 
with the first term and the fractional co- 


shall 


much simplified expression and one that 


and other a fractional 


two moments. If we can do away 


efficient of the radical, we have a 
is at once capable of being plotted as a 
right-angled triangle, in which the two 
sides correspond to the given bending 
and twisting moments, respectively, and 
the hypothenuse is the resulting equiva- 
lent bending moment. 

If we attempt this, it at once becomes 


evident that we must introduce, within 


the radical, a co-efficient for T to satisfy 


the equation in the limiting case, where 
Vf o: it being evident that at the other 
limit, where 7 o, the formula will re- 


duce to Af’ VJ 


equati 


We may then write the 


Vv VM? + (CT) I 


ind proceed to determine C 
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To determine a shaft for the resulting 


bending moment A’, we will have 

1 Kol ; 
where M’ equals the bending moment; K’, 
the allowed maximum fiber stress; J’, the 
moment of inertia of section about neutral 
axis; and d’, the distance of extreme fiber 


from neutral axis, equals radius of shaft. 


To determine a shaft for a torsional 


moment 7, we will have 


where 7 equals the torsional moment; 


K, the allowed maximum shearing stress; 


/, the polar moment of inertia about axis 


f ] 


of section; and d, the distance of extreme 


fiber from axis, equals the radius of shaft. 
Taking equation (1), where M =o, re- 
ducing second member and substituting 


the values « juations (2) 
and ( 3), we h ¢ 
\ 
: (4) 
When AJ , In ¢ ition | ve must 
obtain the ¢ e ¢ ] t. whether we 
olve the first mx | ding or the 
( nd for t Zz it we Nave, in 
1), d | L hie I | | ) 
0 1 r I tre rth has 
b ( } t est test e« to in- 
F io 4 + 4 { y high 1 that 
the tru ( ‘ .66. A in, 
ex t t re) 0.7 \ x 
[=2xI'. Subst | n 
equation (4) eling I we 
1 
ave 
} ) 
5 1 ( ipp ( ition (1 
ve obtal l/ \ /] - 7° or for 
the ake of nve ence let i\ 
Wi= Vi? +o5 7 6) 


We now have a formula which is correct 
for the two limiting 


M=o 


to be seen 


cases, namely, where 
It now remains 


the 


and where 7 oO 


what values formula will 


intermediate conditions between 


give to! 


these two; and having no actual results 


by which to test it, the best we can do is 
to compare its results with those given by 
the Rankine and Grashof forms. This 
was done by taking bending moments de- 
creasing from 100,000 inch-pounds to 0, 
increasing from oO 
both by 


10,000 inch pounds; applying 


and twisting moments 


to 100,000 inch-pounds, incre- 


ments of 
so that their 


these varying moment sum 


always equaled 100,000 inch-pounds, and 


solving the resulting equivalent bending 
moment for circular shafts, using a fiber 
stress of 10,000 pounds per square inch 
Che result shown in tl ympany- 
ng table, giving the dimensions of the 
shafts required by the different formule, 
ym whicl en that the values from 
m (O) wl re varying irom b ith 
¢ l ] Rant 1 Grashof 
I lia ul r tw ex 
and that the 
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agreement with the Grashof form is very 
The 


first column in the table gives the values 


close throughout the entire range. 


in inch-pounds of the given bending and 
the 
gives the diameter in inches of the shaft, 


twisting moments; second column 
obtained by solving the resulting bending 
moment given by the Grashof formula; 
the third is the same for the Rankine, and 
the last for the writer’s formula. 

The | slight 
cases is due, as may be 
the fact that if the 


M =o, be solved by the Grashof formula, 


two 
to 


ase, where 


last 


seen, 


variation in the 
readily 


extreme Cc 


it will be found that the assumed ratio of 
shear to tensile strength in that case is 
Va VW 


M = 100,000 
Mi = ¥§ 
NM = 
M 

M 

M 

M 

M 

M 

M 

M O 


O Diam. 
}, 000 10,000 = 

SO,O000 20,000 
70,000 30,000 


60,000 


4¢ »,000 


50,000 SO OOO 


40, 0) 


30,000 


60,000 


70 OOO 
/ 


20,000 SO,000 


10 ,00% 90,000 


Ay Ay Ay BS) GG BS A) 


100,000 


0.8; while a corresponding solution for the 
gives the 
The criticism may here be made that this 


Rankine formula ratio as 0.9. 


is more probably correct, 


latter value 
since it is well known that in shafts tested, 
under torsion, to breaking, the shearing 
strength developed was practically equal 
to the tensile strength of the material, and 
that such authorities as Unwin, Lanza and 


others advocate taking the tensile value of 
the material in determining the required 


size of shaft to withstand torsion 
I would say in reply, however, that the 


conditions which obtain in tests which are 


to 
those contemplated by 


carried failure of the piece, are not 


the theory for de- 


termining the stresses in shafts; that is, 


the theory of stress in material does not 


apply when the elastic limit is exceeded 
As is well known, the streneth de veloped 
in the extreme fiber, when a beam is tested 
apparently exceeds the tensile 
the 


from any variation in the tensile and com- 


to failure, 


strength of material, owing, aside 


pressive values of the material, to the fact 


that after the extreme fibers are strained 


beyond their elastic limit, those fibers 


nearer the neutral axis come in for more 
than their share of the stress, as de 


mined by the theory of flexure; that is, 


the fibres are no longer strained propor 
tionately to their distance from the neu 


tral axis. Still, it is generally customary to 


nly the tensile strength of the mat 


use ¢ 
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‘ial for the working stress in the extreme 
fiber, and for exactly the same reason it 
would seem proper to use only the direct 
shearing value when fixing the allowed 
to 


working stress in a shaft subjected 
It seems to the writer 


, , 
leration §¢ the 


twisting efforts 
that this 


would dispc se 


question 


consi | t 


some of the inconsis 


statements as the 


tency implied by such 
following, which is ta 


“Applied Mechanics,” 


page 514: “So th 


Lanza’s 
ISOI, 


ken from 
edition of 
at, in the present state of 
we cannot explain the 
the 


streneth of wrought iron or steel is de- 


our knowledge 


fact, that when breaking shearing 


duced from an experiment on torsional 
7 Dia $°.67 an +". 

a | j a | } 

30 } ; } 

1.) a" .21 . oat 
10 $ .0l $ .O7 
00 3.95 3".97 
94 3 85 > «OM 
Ql 3 .79 3 OY 
O4 3-74 3.94 
Os 78 } .03 
Q9 wy £. } 1 


strength, it is found to be about equal to 


the tensile strength, while, when deduced 
from experiments on riveted joints, it is 
found to be about three-fourths or four- 
fifths the te 


Having given the grounds for the as- 


1 
nsii¢ 


strength.” 
in determining the value 
T, fron 


iving shown the resulting close 


sumption made 


of the co-efficient of the limiting 
case, and hz 


agreement with the most approved of ex- 


isting theoretical formule, words 


only are necessary as to the method of the 


graphical representation: 
The \ the 


senting the given 


lues on vertical scale, 


r¢ pre 


twisting moments, are 


laid off to o.714ths of the value the 


on 


upper horizontal scale, which represents 
the given bending moments. The reason 
for this is pparent when we see that thi 
value of C, as given by equation (5), 1s 
0.714. In order to read the value of the 
hypothenuse, as measured from the origin 
o, to the intersection of the ordinates 
through the points laid off on the two 
scales, the circular arcs wet vept in 


with the origin, 0, so that by 


referring to the nearest arc, and following 
it around to its intersection with the lower 
horizontal scale, the value of the resulting 
equivalent bending moment might be 
read at once on that scale In order to 
re Sp ¢ the nut } d iT 
the two s es was kept ywwn to 100, 
- (hc ot Fe | noe Aina 


25-1215 


adopted indicated 
in the directions and example given below. 
\s the 


ti 


higher values, was as 


directions are quite explicit, fur- 


ther comment is unnecessary, the resulting 
equivalent bending moment being solved 


by the ordinary bending formula, or the 


result obtained from any convenient dia- 
ry convenient form 


the 


gram for the 


of which has recently appeared in 


in Machinist.” 


DIRECTIONS FOR USING THE DIAGRAM, 


number of decimal 


places, both in the given bending and 
twisting mom«e ~ that the greater of 





he tw ifter 3 | ig off, shall not 

exceed Spot tl on the 

given ed s he inter- 

t ( t thir rh_ these 

p S p gy near- 

) nt low to the right 

| 1 the ior re- 

11va t nding oments. Add 

» tl readit t! 1 number of deci- 

| es S W pe t i n each 
give t the result he re- 

sultar wiv t | l I 
EXAMPLI 

'€ 1 bending m t 63,724. Given 

tw moment 843,200. Point off 
our p giving 6.3724 and 84.3200, re- 
pectively. Selecting ordinates and noting 
intersection, we read, by following cir 
cular ar 60.0 on scale ior equivalent 
bending moments. Adding four decimals, 
we have 600,000 as the resultant equiva- 


a A A 
Costing Castings by Cube Root. 


At the October meeting of the Amer- 
ican Foundrymen’s Association, in the 
course of a discussion upon the cost of 


castings, the president, Mr. Francis Schu- 
mann, suggested an interesting problem. 
relation between 

the 
>up- 


ose a flask contains a cub foot of sand, 


lements 
u speak 


thing 
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Trials of the British Cruiser 
“Powerful.” 

The recent trial of the British first-class 
cruiser “Powerful” was a notable one in 
many respects and brought out a number 
of highly interesting particulars which our 
Speaking of 
London, 


readers will be glad to note. 
the “The 
Says: 

“This has only been accomplished after 


trial, Engineer,” 


many disappointments, consequent on un- 
settled weather, in addition to the natural 
unwillingness which a newly cradled en- 
gine so frequently displays when it is 
particularly urged to do its best. Twenty- 
five thousand horse-power must assert its 
dignity. It is not to be done all at 
once.” 

The exhaustiveness and exceptional se- 
verity of the trials of the “Powerful” are 
quite unusual with the British Admiralty. 
In this case there were two thirty-hour 
runs at 5,000 and 18,000 horse-power, re- 
spectively, and a final run of eight hours, 
four hours at 25,000 horse-power and four 
hours at 22,000 

The principal dimensions of the “‘Power- 
Length between perpendiculars, 
feet; beam, 


ful’ are: 


500 feet; length over all, 53! 


71 feet; displacement, at load draft of 27 


feet, 14,250 tons. The ship is entirely of 


steel, except stem, stern and = rudder 
frames, which are heavy castings of phos- 
phor bronze, aggregating 50 tons in 
weight 
There are two four cylinder triple ex- 
pansion engines, designed to develop 25,000 
horse-power at 110 revolutions, and with 
210 pounds pressure in the first cylinder. 
The steam is supplied by forty-eight Belle- 
boilers in eight water- 


ville water-tube 


tight compartments. The total fire grate 
area is 2,200 square feet, and the heating 
surface is 67,800 square feet. The work- 
ing pressure at the boilers is 260 pounds. 

In the first thirty-hour trial, only six- 
teen of the boilers were used. The col- 
lective horse-power developed was 5,008; 
and 
per 


speed, 14.0 knots, coal 


tion, 2.07 


consump- 


pounds indicated horse- 
power. 

On the second thirty-hour trial the col- 
lective horse-power was 18,433; speed, 21 
knots; and coal consumption, 1.838 pounds 
On this trial 
selleville boilers were in use, giv- 


per indicated horse-power. 
all the 
ing no trouble whatever. 

The final trials of four hours at 25,000 
22,000 
between 


horse-power and four hours at 


horse-power, with no_ interval 
them, were only accomplished after three 
attempts which were not carried through. 
Before final trial the 


lengthened, the funnel casings were lag- 


this funnels were 


ged, and various minor adjustments were 


made. For the first four hours the revo- 
lutions per minute were 114.4; collective 
indicated horse-power, 25,886; speed, 21.8 
knots. For the second four hours the 
revolutions per minute were 109.5, and 
indicated horse-power 22,634; speed not 
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taken, and the coal consumption was not 
recorded for either period. 

The main feature of the test was con- 
sidered to be in the Belleville boilers, and 
this was considered to be highly satisfac- 
tory in every respect. 

Some minor experiments were made 
with the ship to determine her maneuver- 
ing ability. The time required to bring 
her to rest from full speed is stated by 
“The Engineer” to have been thirty sec- 
onds, while the engines were reversed from 
full speed ahead to full speed astern in 
thirteen seconds. 

An important particular of the tests is, 
as “The Engineer” puts it, “that the re- 
sults were obtained without any recourse 
that 
draft, and its attendant intolerable tem- 
peratures. There the 
Hades idea on these trials, the maximum 


‘invention of the evil one,’ forced 
nothing of 


was 


temperature recorded in the engine-rooms 


being 75 degrees, the stokeholds them- 
selves never exceeding 90 degrees. This 
is an enormous fact, enabling, as it will 
do, an attenuated engine-room staff to 


respond more readily to the severe de- 
mands which war-cruising will make on 
them. Certainly the temperature question 
will affect the speed of these ships just as 
their size does.” 

It is estimated that the capacity of the 
ceal bunkers will enable the ship to steam 
25,000 miles at ten knots, although it is 
possible that this does not take into ac 
count the constant coal consumption for 
other purposes than propulsion. 


A A A 
Duplex Belt Driving. 


When you have two pulleys on a shaft 
belted to two pulleys on another shaft, to 
divide the work, you cannot be too par- 
ticular about the relative sizes of the pul- 
lays. We have more than once seen fans 
running with a pulley on each end of the 
spindle, but with the slack of one belt on 
the top while the slack of the other belt 
was on the bottom, showing that the work 
of driving was not only not properly 
divided between the two belts, but that one 
was doing all the driving, and actually 
dragging the other belt besides. 

That we have seen, and worse cases we 
have heard of. 
Nutmeg State, the State prolific of in- 
ventions, who had a kindling wood split- 
ting machine driven by a belt from an 
overhead shaft, and the belt seemed to be 
hardly sufficient to drive it comfortably, 
so he put a similar pulley on the other end 


There was a man in the 


of the machine shaft, and another pulley 


on the line shaft 2 or 3 inches larger in 
diameter, so that it would drive stronger, 
but that the 
with the improved drive would not go at 
all. The the 


struggle 


he found instead machine 


power was used up in 


between the belts. 
\t Sibley College they have an engine 
with two driving pulleys, each 49 inches 
in diameter, 


1 - 1, 1 


other shaft, each 42 inches in 


belted to two pulleys on an 
diameter 
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It was noticed that the belts were not 
working equally, and not long ago the 
pulleys were measured. A difference of 
15-32 inch was found in the circumfer- 
ences of the two iron driving pulleys, al- 
though calipering the pulleys had showed 
“no measurable difference in and 
they do some fine calipering at Sibley Col- 
The difference in the circumferences 
driven 
inch, and the larger pulley on one shaft 
was belted to the smaller pulley on the 


size,” 


lege. 


of the wooden pulleys was 5-32 


other shaft, thus making matters as bad 
The the 


larger wooden pulley was reduced 5% inch, 


as possible. circumference of 
and then the load was found to be evenly 
divided between the two belts. The fig- 
ures are from the “Sibley Journal of Me- 
chanical Engineering.” 

Where two belts are thus employed for 
driving, it it usually understood that if one 
is overloaded, it will slip enough to give 
the other belt a partial, if not an equal, 
pull. If there is no actual slip, the belts 
always have some elasticity, and a certain 
elongation which takes place when the 
belt is pulling or driving is corrected by a 
creeping of the belt on the driving pulley 
surface before leaving it, and this creeping 
or minute slipping of the belt, which oc- 
curs to some extent on both the driving 
and the driven pulley, tends in either case 
to give the latter a slower relative speed, 
which will also help to throw a portion of 
the load upon the other driving belt. 

In the case of multiple rope driving, the 
case would seem to be necessarily worse 
than with flat belts, as the practical diam- 
eters of the pulleys must vary with every 
variation in the depth to which the rope 
sinks into the groove; but here, too, the 
trouble is largely self-correcting. If a 
rope pulls harder than its fellows, that will 
tend to sink deeper into the groove of 
the driving pulley, which will mean for 
it that it will go around the pulley upon a 
shorter radius, and its linear take-up will 
be somewhat retarded and its load conse- 
There some 
argument for the continuous rope drive 
in preference to separate ropes, on 
count of the constant uniformity of rope 
and the presumption that this 
must insure the same working radius in 


quently lessened. may be 


ac- 
section 


each groove. 
4 A A 

We learn that they are at present con- 
siderably more particular regarding ad- 
mission of visitors to the Krupp Works 
It has 
never been entirely easy to gain admis- 
but 
government 


than has been the case formerly. 


sion to all parts of the works, now 


there is very considerable 


going regarding which it is 


said that secrecy is desired; and on a re- 


work on, 


cent visit of Kaiser Wilhelm to the works, 
he declined to go through them, on the 
ground that if he went, his staff would 
necessarily have to accompany him, and 
that would be giving the processes and the 
going on there too much pub- 


work 


licitv 
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A New Air Compressor. 


The accompanying cut shows what is 
designated as a triple type air compressor 
recently built by the Ingersoll-Sergeant 
Drill Company, Havemeyer Building, 
New York. It illustrates the latest de- 
velopment of the steam-actuated air com- 
pressor for independent service and for 
moderate pressures and volumes of air. 
The triple feature of the 
is in the use of three cranks. By this 
arrangement the without 
-dead points, so that it will always start 


compressor 


machine is 

















of itself if sufficient steam pressure 
is admitted to the cylinders, and 
the angle of the  air-compressing 


crank to that of the steam-driven cranks 
is such that the greatest resistance to the 
air piston comes at the point of the revo- 
lution when the greatest effective pressure 
occurs upon the steam pistons—the re- 
verse of the which prevail 
with any of the straight-line machines. 
The arrangement also makes it possible 
to apply an automatic pressure regulator, 
whereby the speed of the compressor is 
adjusted to the air consumption, causing 


conditions 
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the machine to run slower as the pressure 
rises, or actually stopping, and starting it 
again when the pressure falls. 

This, as was intimated, is not a large 
The 
steam cylinders, one on each side oi the 
machine, and connecting to cranks 90 de- 
grees apart on the ends of the shaft, are 
7 inches diameter and 9g inches stroke. 
are long 
valve rods and long rockers, so that the 


machine as air compressors go now. 


Plain slide valves used with 


vibration of the rods in the stuffing boxes 


is very slight. An automatic pressure 


COMPRESSOR 


A NEW AIR 
regulator in the steam pipe, before it di- 
vides to the opposite cylinders, is con- 
nected with the air receiver and controls 
the rate of compression. 

Two double-acting compound tandem 
air-compressing cylinders are located in 
the center and at the back end of the ma- 
chine. The power for operating them is 
received from a crank in the center of the 
between the two fly-wheels 


shaft and 


This crank is 135 degrees around from 
each of the outer cranks, so that not only 
he resistances better disposed with 


m pis 


are t 


reference to the impulses of the ste 
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tons, but the cranks serve to balance each 
other in rotation. The cylinders are 12% 
inches and 7% inches diameter, respect- 
ively, with the same stroke, 9 inches, as 
The larger or low- 
and the 
air is taken in through the hollow inlet 


the steam cylinders. 
pressure cylinder is at the back, 


pipe or piston rod, and passes through the 
the 
The discharge valves 


piston inlet valves into each end of 
cylinder alternately. 
are on the top of the cylinder and work 
vertically. The arrangement of the valves 
leaves the entire surface of all the air cyl- 
inder heads clear for the water jacket, 
which also envelopes the body of each 


cylinder. The air, after compression in 
the first cylinder, passes through a tubular 
intercooler and then enters the second air 
cylinder, where the final compression is 
accomplished and the air is delivered to 
the receiver. 

The compressor as shown was built to 
deliver air at 75 pounds gage pressure, 
using steam at 90 pounds, and at 150 
revolutions per minute will compress 175 
cubic feet of free air. It would also with 


1 
ne steam pre ure easily compress 


to 100 pounds. The proportions of the 


air cylinders may be made different for 


other delivery pressures, and the steam 


cylinders may be made cross-compound., 
It is, 
the mac 


of course, unnecessary to say that 
hine is excellently made through- 
out 

A A a 
Up to a few months ago 1,370 patents 


h id 


rotary engine and most 


been taken out in this country on 
engineers would 
value the lot at about 10 cents. Some en 
» called rotaries 

] 


' nro tina non 


liowever, 
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ELECTRICAL MACHINERY. 


Power Required to Drive Centrif- 
ugal Fans. 

It is well known that the ordinary cen- 
trifugal fan consumes an amount of power 
depending upon the opening of the outlet 
and the amount of air which the fan is 
allowed to pass—an obstruction in the 
outlet operating to decrease the power 
consumed, which is at a maximum when 
the outlet is entirely free. As fans are 
actually used for blowing fires and many 
other purposes, the resistance of the fire 
operates as an obstruction and the power 
consumed is, during normal conditions, 
reduced from the maximum. Neverthe- 
less, at various times this resistance is 
reduced or may be absent, when the power 
consumed at once mounts up to the maxi- 
mum. 

With fan driven by a belt or special 
engine, this increase is a matter of little 
moment so long as the belt or engine 
is able to drive the fan, and on this ac- 
count the figures for power given in the 
catalog of fan makers show what is sup- 
posed to be the average or normal re- 
quirements. When fans are driven by 
electric motors, as has come to be very 
common practice, the conditions are 
changed, since an electric motor has no 
limit of capacity beyond which it slows 
down or stalls, but, on the other hand, 
takes more and more current in the en- 
deavor to drive the load, until a burn-out 
results. 

Electric motors for fans must then 
be proportioned with reference to the 
maximum requirements, and not, as with 
steam engines, to the mean. In point 
of fact, large fans for use in heavy opera- 
tions have been installed with motors 
based on the catalogued figures for the 
power requirements, which have operated 
successfully under normal conditions, 
but which have wrecked themselves under 
the increased requirements due to a tem- 
porarily thin fire. 

By the courtesy of the Interior Conduit 
& Insulation Company, who have had 
large experience in applying their Lun- 
dell motors to fans, we are enabled to 
give herewith tables of power require- 
ments for fans for a considerable range 
of pressure of blast and with various de- 
grees of opening to the outlet up to the 
full opening. 

These are, we believe, the first tables 
giving the power required by fans 
under different conditions that have 
ever appeared in print. The smallest fig- 
ures for any given condition of pressure 
are the ones which are usually given as 
the normal requirement for the fan, and 
a comparison of these with the figures 
here given for a full opening will show 
that the margin necessary for safe work 
with motor-driven fans is no bagatelle, 
but a yery serious matter. 


Power CONSUMED BY STURTEVANT STEEL PRESSURE BLOWERS. 
The Upper Figures of Each Set Give the Power Consumed with the Outlet One- 
third Open; the Middle Figure, Two-thirds Open, and the 
Lower Figure Fkully Open. 
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PoweER CoNsUMED By STURTEVANT MoNoGRAM BLOWERS. 
The Upper Figures of Each Pair Give the Power Consumed with the Outlet One- 
half Open, and the Lower Figure with the Outlet Fully Open. 
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The Jacques Carbon Battery. 

This invention is creating a degree of 
interest in the scientific world second only 
to that excited by the X-rays, though its 
possible effect upon the human race and 
upon organized industry entitle it to the 
first place. 

If what its inventor claims be true, it 
is; doubtless one of the most important in- 
ventions of the century, and its results are 
beyond measurement or estimate. 

We believe there are no well-informed 
authorities to-day who are willing to con 
cede these claims as proven, though we 
believe such authorities consider that Dr. 
Jacques has opened the most promising 
looking the 
production of electricity direct from coal 
that has 
this, that he has probably discovered the 


which the problem will be solved 


line of experiment toward 


yet been found, and more than 
Way 1n 
if it ever is solved. Dr. Jacques is believed 
to be a truly scientific man, who aims at 
looking facts in the face, and not an en 
thusiast or boomer aiming to magnify the 
importance of his achievement or to at 


tract attention to himself. It is signifi- 


cant that he says himself: “I believe it will 
be sometime yet before the dynamo is 


relegated to the attic with the spinning 


wheel 


or the wheels of the steam engine 
Nevertheless, it is 
plain that he believes that that will be the 
final 

The 
the 


cease to revolve.’ 
outcome. 


essential feature of the invention is 


union of atmospheric oxygen with 


coal under circumstances which prevent 
combustion taking place, when the energy 
developed by the union takes the form of 
electricity. This is accomplished by blow 
ing air through certain liquids in which 
the carbon is immersed, and which have 
the property of absorbing the oxygen of 
the air and then delivering it up to the 
The the 


Cal be nic ac 


carbon result is formation of 
id, and the leaving of a residue 


of ash, as in ordinary combustion, but 


-the 
of electricity 


without combustion, heat or smoke 
development of a current 
taking the place of 
The 


“electrolytic carriers,’ 


the usual development 


of heat most suitable liquids, or 
"as Dr. Jacques calls 
them, are solid at ordinary temperatures, 
and fire is necessary to render them liquid. 
In the experiments so far published, about 
one-half more coal was thus consumed on 
the grate than was consumed in the pots 


The 


counting all 


in producing the electrical current. 
fact remains, however, that 
the coal used, the consumption per elec 
trical 


pound, and this in an apparatus of but two 


horse-power hour was but .559 
horse-power, in which no very great pre- 
cautions were taken to prevent loss of heat 
by radiation or otherwise 

With the apparatus protected from radi- 


ation, most of the consumption of heat is 


in warming the air blown through the 
liquid, which heat escapes with the result 
ing gases, and there would seem to be 


no good reason why, by the use of heaters 


or regenerators, this 


escaping heat can 
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not be used to warm the incoming air, 
and hence be conserved and its loss pre- 
vented. In this way the use of coal for 
heating the apparatus could be reduced 
to a trifling amount, and the ultimate pos- 
sibilities of the process are shown in the 
fact that with the two horse-power appara- 
tus above referred to, the consumption of 
coal in the pots per electrical horse power 


>>? 


hour was but .223 pound 

While no one can predict what degree 
of success may attend the development 
of the invention, it is obvious that we have 
here an opening into what may possibly 
greatest lines of industrial 


the 


be one of the 


development world has ever seen. 


A A A 


Letters from Practical Men. 


Valuation of Manufactories. 
Editor American M 
I have 


article on the above 


ichinist: 
the 
Oberlin 


been greatly interested in 
topic, by Mr 
Smith, which appeared in your issue of 
December 


The re are 


17th 
the 
The 


is to take as a basis its cost, with 


two ways of looking at 


value of any manufacturing property 
first way 
suitable allowance for depreciation; and 
the second is to take as a basis its earning 
power; and these may give widely differ 
The first the 


usually followed in manufacturing plants, 


ent results plan is one 


and, in fact, many would scoff at the idea 
of following the second plan; and yet it 


is far from irrational. When a business 


has developed to the point where it is 
into a st 


turned ck company, and the 


dear public is invited to come in, it is 


always the capacity to earn dividends 
which determines the capitalization, and 
the promise of dividends invariably deter- 


mines the price of any investment stock, 


which is but another way of saying the 
real value set upon the enterprise repre- 


sented by the stock Estimating the value 
of a plant from its cost, ignores the v1s- 
dom of the enterprise as a money-making 
venture, which is the most important 


When we 


last analysis, a plant from which 


connected with it. 


single factor 


reach the 


dividends are hopeless is pretty nearly 
worthless, regardless of what it may 

have cost. I know of no more valueless 

asset than a manufacturing plant, say a 
rolling mill or a blast furnace, which, 
“er h = ell a 

while perhaps in excellent repair, is yet so 


} 


poorly loc ited with re 


} 


out of date. o1 


spect to the markets, as to be unable to 
produce its product at a price which will 
leave a n of profit 

OF course I know perfectly well that 
where dividends fluctuate with the stat 
of bu es the do in manufacturing 
plants \\ ld b irce pr ticable to 
ippraise the value of such enterprise 1 
th ba ind vet thi 1 just what is 
done with 1 Ire ds Sto vo up ind 


dow 1 in ac rdance W th t} prot e ot 
dividend nd re ird s of the cost o 
the ] tl pri oO thie { ck 
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shows the real value of the road at any 


given day. Fundamentally, I can see no 
principle does not 


the real 


reason why the same 
apply to a manuiacturing plant 


difference being, that in a public corpora- 


tion we have in the price of the stock, at 
iny moment, a consensus of Opinion on 


that particular stock, while in a private 


corporation we have no such consen 
Sus 

I do not wish to be understood as ad 
vocating this method of appraisal; and 


yet the manufacturer whoignores theearn 


ing power of his plant, in estimating its 
value, may some day wake up to the fact 


} 


that he is worth less than he had supposed, 


and less than his bookkeeper had told him 


The fact is, a balance sheet is a greater 
promoter of hair-splitting than any other 
known cause—every account balances to 


a dot, and the profit and loss account 


shows to a penny just how much has been 


made, and it is so easy to get into the 
way of thinking that here at last we have 
final and exact truth. In point of fact, 
the great bulk of the it that make up 
the asset side of the balance sheet, con 
tain a large element of guesswork, and 
the final sum is bunt the total of all the 


guesses. Every manufacturer can tell to 
much he must pay to square 


but 


a penny how 


himself with the world, what per- 


centage of his accounts and bills receiv 


able he can collect is a matter of guess- 
work, and the value of his plant—the 
other main asset—is likewise guess 
work. 

I have had some experience in these 


and have 


matters, appraised plants and 
product on hand, and directed the bal 
ancing of books. I followed the regular 
plan, and my balance sheets showed the 
profits figured down to a penny, like other 
peoples's; but 


have had to do, the 


the more of such work I 


less satisfied I have 


been with the results. It is pretty much 


all vanity and vexation of spirit, and the 


less critical a man is, the more satisfac 
tion he will get out of it 
C. OO. GRIFFIN 
- - A 


Ships “Made in Germany.” 


Editor American Machinist: 

Your article, ““Made in Germany,” does 
not quite cover the entire ground 

To the words “Made in Germany” must 
be credited the many steamships now 
plying between German ports and the 
English colonies lr} may seem in 
credible, but it is a claim made by a large 
German manufacturer to the writer. The 
North Gern Lloyds were compelled to 
idd to the fleet to meet the increased de- 
nN ind yr ire t tra porta mn 

Before the English tried to protect them 
selves against the influx of German-made 
goods. by the “Merchand Marks Act.” 
the colon purchased most of their wares 
rom |] h | nd thus gave em 
ploy | ( | nt » p 

Eng ( The 
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colonists being informed by the “Mer- 
chandise Marks Act” that many of these 
goods were “Made in Germany,” went 
directly to headquarters to make their pur- 
and hence the “Merchandise 
Marks Act” proved a boomerang in more 


A. M. S. 


chases, 
ways than one. 
A A A 


Lead of Screw as Affected by Torsion. 


Editor American Machinist: 

Your answer to S. L. C.’s question, pub- 
lished in the November 12th issue of the 
“American Machinist,” on the effect of 
torsion when a long screw is being cut, 
seems to open up a subject which has 
much more in it than would at first appear. 

The angle through which the rod will 
be twisted varies directly as the length 
of the rod, and as the force producing 
if the limit of elasticity 

From this it will ap- 


torsion—that is, 
be not exceeded. 
pear that the resistance of the tool in the 
on the 


the 


metal will have a marked effect 


angle, and will influence 


torsional 
pitch of the screw more or less, according 
as the cut is a heavy or a light one. In 
roughing out, several cuts may be taken, 
all of which will cause about the same tor- 
sional deflection, and so the pitch will re- 
main about the same. But the finishing 


being lighter, will cause a much 


smaller deflection, and the pitch of the 


cuts, 


entire screw will be changed. The amount, 
of course, will be very small, but the tool 
will cut deeper on one slope than on the 
other, with the result of a badly propor- 
tioned thread. 

This, of course, is supposing that the 
metal which is being cut is of equal hard- 
If hard places or cracks 
the 


ness at all points. 
exist, the effect 
angle of torsion as the tool passes these 


will be to increase 
points, and to form a screw which would 
have uneven places in it, caused by the 
catching of the tool when the hard point 
was reached, and also when the softer 
metal was entered. 

This inequality in the pitch of the screw 
at certain points, caused by hard metal, 
might, it seems to me, be quite serious in 
some cases, and it would be interesting 
to learn the experience of those who have 
met this trouble, and have devised a means 
W. oo OU. Jr. 


of getting around it. 
Philadelphia, Pa. 


A A A 


Centering Jigs for Eccentric Shafts. 
Editor American Machinist: 

I well remember, when I first had charge 
of the work of building machine tools, 
what a lot of trouble I had in getting the 
work to go together right and pass inspec- 
tion. In those days we bored our holes in 
the engine lathe or under the upright drill 
press, and variations in center-to-center 
distance were quite common, the varia- 
tion often being so much that gears would 


not run properly unless mounted on ec 
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centric studs. To properly center these, 
so that they would have just the amount 
of eccentricity required to balance the 
error in location of the holes, sometimes 
required considerable skill, and so I de- 
vised the form of jig shown in the accom- 
panying sketch. It consisted simply of 
two square blocks, one of which was ap- 
plied to each end of the shaft to be cen- 
In a strip of steel passing across 
the opening was a plain hole made to fit 


tered. 


(1) 


r 





FOR CENTERING ECCENTRIC 


SHAFTS. 


JIG 


the countersink, which had a drill on the 
end of it, so that the center holes were 
drilled and countersunk at the same opera- 
tion. 

sy putting the blocks down on a surface 
plate before the set-screws were tightened 
on the work, the center holes were sure 
to be in line with each other when drilled 
in the ordinary manner, except that the 
drilling was done through the jig bush 
ings thus applied, and when there is a 
good deal of ‘such work, it pays well to 
jigs. Perhaps they are not 


make such 


known to some of your readers and may 


here eccentric shafts are re- 


although the 


be needed w 
quired for other purposes; 
trouble I 
with a lot of 


have to get gears to run properly, has now 


designed to obviate, together 


other trouble we used to 


passed away—thanks to good boring ma- 
chines, good gear cutters, and generally 
improved practice of modern times. 


F. J. WOODHURST. 
A A A 


Casting Planer Platens. 
Editor American Machinist: 
While in 


Convention in 


attendance at the Foundry- 
men’s Philadelphia last 
May, we visited most all the foundries in 
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could not quite understand at a glance. 
The foreman said: “That is the way we 
make planer platens here.” An old ex- 
perienced molder, and foreman in one of 
the largest shops in Detroit, was with us. 
and remarked to me: “Well, well; here is 
the kind of a casting that we have been 
making for years, and could not see such 
a simple way as that to make it. Is it not 
simple? No spikes or chaplets to hold 
the cores down, and we have been so long 
in the business and have not found it out 
yet.” The foreman explained that they 
made all their platens in that way, and that 
there was no danger of the cores rising, 
because there was more on the 
bottom of the cores than there was leit 
under the T-head, and when the iron was 
the bottom of the core it not 
rise, and did not need any chaplets or any- 


surface 


on could 
thing to hold it down. 

The way to do it is like this: 
hole in the floor and level a bed down as 


Dig out a 


low as will allow the top of the outside 
cores to come up even with the level of 
the shop floor. Make the bed hard, as 
the cope has to be rammed up on it. When 


you have the bed ready, get your guides 


or shears and what other pieces go in the 
top, measure off and place them in posi- 
tion; put on the cope and ram it up, take 


Now, 


if your bed is all right (that is, no humps 


it off, finish and put it on one side 


and bumps in it), you can take your meas- 
urements and place your cores. If you do 
not wish to put cores on the outside, you 
a frame and ram the outside up 


get 


can 
with that. Any size of plate can be made, 


simply by adding or diminishing the 
amount of cores. 
THOS. WATHEY. 


a aA 
Milling Cutters With Cast-In Teeth. 


Editor American Machinist: 

In your issue of November 5th is an 
article on “Inserted Tooth Mills,” by Mr. 
Arnold, who says “at the Link-Belt En- 
gineering Company, of Chicago, he saw 
the first examples of mills made by cast- 
ing steel cutters in a gray-iron body, but 
it was considered an out-and-out failure.” 
this The 


a failure, but, on the con- 


I wish to correct statement. 


mills were not 
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the city, and saw some good ideas. 


very 
Among them was a novel plan for mak- 
ing planer platens. I think it was in Sellers 
& Co.’s foundry. 
ing us around and 


The foreman was show 
different 
something in 
but 


describing 


things, when we came to 


the floor that looked rather natural, 


trary, a success, and have been made and 


used by the Link-Belt Machinery Com- 
pany, of Chicago, for the past five years. 
Mr. Arnold has attributed the failure to 


1 


the mills, which should belong to the kind 
of work we were trying to do with these 


mills, which attempt was a failure. We 
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tried to mill steam joint faces on boiler 
headers that had large openings and small 
joint faces, and the waves left by the cut- 
ter teeth caused too much labor to grind 
down, and, economically speaking, the 
attempt a failure. We 


spiral tooth mills with no better success, 


was tried solid 


and then concluded the fault lay in our 


milling machine being too weak for this 
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better advantage, as 
work at the 


work to 


tools at 


the same 
we had two same 
time, roughing, and then passed one light 
finishing cut over with broad feed. 


I also inclose a photo showing a few of 


the mills we have made and are using 
You will notice there are end and face 
mills, one with cutters set at an angle. 


We do not make many of these last men- 





SOME OF THE LINK-BELT 


MACHINERY CO 


S MILLING CUTTERS 








29-1221 


heavy duty as the solid steel mills. The 


mills Mr. Arnold speaks of, that were not 


finished, were three we made to mill a 


surface 18 inches wide, and we found we 
could do the work more cheaply on an 


other kind of machine, so did not finish 


the cutters, and from this he infers the 


mills were a failure. 


I think it would be economy if more ot 


these cast mills were used, especially in 


special jobs where not many parts at 


be milled, and where a solid mill would b 


too expensive 


H. K. McLean, Supt 


Link-Belt Machinery Co 


+ . * 


Some Things About Patents. 
Machinist: 


the highly 


Editor American 


One ot commendable fea 


tures of your management is that you give 


every fellow a chance to speak his mind, 


at the same time allowing him plenty of 


rope, which is so unusual tn journalism 


There are other features of your manage- 


subject to ndation more ¢ 


ment comme r 


less strong, but I am in hopes the above 








“THE SURVIVAL OF THE FITTEST THE WORK MILLED 
class of work We then placed these tioned, because it takes more time to will be sufficient to let me in with my little 
headers on our 8-foot boring and turning grind, and we find it does no better work axe 


} 


mill, and found we could face twice the 


number of headers, and true and 


get 


smooth faces that required very littl 
grinding 

I inclose photos showing a stack of 
these boiler headers after being finished, 
and the boiler tubes expanded in them 
The joint faces are on the outside, and 


when the mill passed over the ends of 


openings it was cutting a broad surface, 
and when it passed this part and had the 


two narrow sides to cut, it left the two 


parts uneven and in waves. I also inclose 


a photo of one of our boring mills doing 


sometimes 
steel, but 


cut to 


In making these mills we 
Mushet 


good 


use self-hardening 


prefer tool steel, which we 
length and place in the mold, and flow a 
sufficient amount of iron through to bring 
the steel up to a good heat, and they will 
be found tight in the Occasion 


a trifle 


casting 


ally a cutter is loose, but we calk 


solid until all loose 
We do this after temper 


ing and before grinding. 


iron down 


the cast 


is removed 


ness 

These mills are very quickly made, are 
cheap in first cost, not liable to crack in 
durable, 


and will stand as 


tempering, are 


' 


“Patentee” got in in yours of 23d. He 


roasts that old “chestnut. the case of 
Smith and Jones, for the benefit of your 
3,750,000 readers. Too bad that such a 


Smith and 


occurred; but it is always 


thing as he describes between 
Jones never yet 
interesting to speculate as to what might 
happen if such and such things should 
occur 

United 


States Court, trying to collect money on 


Just imagine poor Smith in a 


a claim based on a conspiracy to defraud 
My eyes! But it 


is no easy matter to collect under any cir- 


innocent purchasers! 
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cumstances; and in this district, an at- 
tempt at such a collection would land 
Mr. Smith where the dogs couldn’t get 
at him, and that long before he could get 
his hands on the boodle. To be sure, it 
might be possible for him to bamfoozle 
the judges, but he would have to perjure 
himself so high that it wouldn’t be safe 
for him to try to come down. 

And there is that other idea of ‘Paten- 
tee's’’ about taxing the patents. It is like 
the Yellow Kid of Hogan’s Alley—so old 
it has grown whiskers. Good idea in the 
minds of many people, but impossible for 
us to accomplish under the existing con- 
dition of It will readily occur 
to your journalistic mind that the Con- 
stitution of the United States authorizes 
only “exclusive” protection for “limited” 
times. The patents have to be issued for 
terms specified on their faces and cannot 
be made to expire at the will or neglect of 
the owner. Many people have under- 
taken to show us how we could improve 
on the old Constitution, and some have 
thought it better to destroy it—and for 
that purpose have gone so far as to take 
a whack or two at it—but it is in many 
respects like the “American Machinist,” 
plenty good enough for most of us, and 
altogether the best of its class we have 
on hand just at this writing. Now, 


affairs. 


“Nothing stirs a fellow’s bile 
Just like some other fellow’s file.” 


(That may not be your precise language, 
but you did say something like that when 
you dropped into poetry on your first 
page.) We may be a long way behind 
European nations, as ‘‘Patentee” puts it. 
We are so far behind them in the matter 
of patents that, to a man up a tree, it 
might look as if we were leading the col- 
umn and they following. Can’t say, 
though, but we have done middling well 
in the way of “promoting progress” in the 
“useful arts.”” The columns of the “Ameri- 
can Machinist” show up fairly well along- 
side of any attempts at imitation on the 
effete side of the pond. (Am I wrong 
about that?) And the “American Ma- 
chinist” continues to grow stronger and 
handsomer every year, which would not 
likely transpire if the laws did not favor 
the manufacturer as well as the editor. 
But I am not saying that the laws should 
not be changed. You are a very powerful 
engine and can do whatever you like. If 
I steal a machine belonging to “Patentee,” 
the law permits him to recover his prop- 
erty wheresoever he may find it. This 
may be all wrong, and if so, it should be 
righted. The law gives the owner of a 
patented invention the right to stop its 
use, no matter by whom it is being used. 
It is too bad for the user, and “Patentee”’ 
might have it fixed up so that a fellow 
could just get a little bit of a patent, one 
that would not grant him exclusive pro- 
tection as now seems to be necessary, but 
just exclusive enough for the looks of 


things. Might have it so that if the user 
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didn’t wish to be held responsible he 
should be skipped. 

I was sorry to hear about Gelt and the 
way his claims were twisted to make 
them cover Frant’s machine. The courts 
are so busy untwisting claims that at first 
I feared something had gone wrong; but 
now I see how it is about Frant. Some- 
body just told him to shut up, and he 
weakened without striking a blow. He 
was bluffed. 

Yes! We have been letting foreigners 
in here with their inventions. They take 
us in with them, but never mind that. We 
ought to stop it. We are so far behind 
them that they should give us a chance 
to catch up. They have such a mass of 
valuable improvements buried in their 
musty old records that if they should 
spring any of them on us we would have 
to lay down the wrench and couldn't do a 
thing but just saw wood, unless it be that 
we could invent something that is really 
new. 

But about these innocent purchasers for 
whom “Patentee” is so solicitous. You 
can fix them up without going to the 
trouble of changing the organic law of the 
country. Why not notify them through 
the columns of your paper that all the 
houses which advertise with you are re- 
sponsible, and that any one of those 
houses would guarantee goods against the 
lawful claims of anyone. This would in- 
sure against the goods having been stolen, 
against them having been mortgaged, or 
being subject to any liens or other claims, 
whether on account of patents or what 
not. 

But, Mr. Editor, if you should print any 
of this, please do not put it under the head 
of “Letters from Practical Men.” We 
are so in the habit of looking under that 
heading for information. There is no 
new thought in this. 

PATENTUM. 
A A 


Drills—The Reamer Question. 


Editor American Machinist: 

The interesting article in the “American 
Machinist” of recent date, “Improving the 
Twist Drill,” brings to mind an incident, 
or two incidents, connected with the use 
of drills. 

The first commercial twist drill I ever 
saw brought an order for two extra long 
ones to be used on a job I happened to 
be engaged upon. Through a piece eight 
rather unusually long holes were to be 
drilled in cast iron, and it was necessary 
that they be rather better than fairly true. 
Four of the holes were to be 3% inch and 
four 544 inch diameter. Just at this time a 
twist drill “introducer” happened along, 
and his attention was called to these long 
At once the vender 
proposed to send two drills for trial. He 
sent the drills, and their work was so satis- 
factory that the entire system of drilling 


holes that were to be. 


holes in that shop—it was a large one for 


the day—was changed. 
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The drill with the straight flutes I have 
known for forty years. 

It happened a good many years ago, 
as years go. I had a regular piece job in 
a shop, but quite disconnected with the 
shop’s business. Times were not very 
driving, and the foreman, who was 
also superintendent and draftsman, was 
anxious to bid low on a job in order to 
secure it. A very considerable part of the 
machine work consisted in drilling a large 
number of holes through wrought-iron 
links 3% inch and 1 inch thick, the holes 
being 34 inch and 1 inch diameter and 13 
inches centers. These dimensions are 
from memory, and may not be exact. The 
foreman, for reasons all his own, asked 
me how much it would cost to drill these 
holes. Supposing, of course, he would 
put a bright apprentice or a cheap journey- 
man, if there is such a thing, at the job, 
I unhesitatingly gave him an estimate of 
what it would cost to do the drilling, add- 
ing that two or three twist drills would 
probably be broken in the operation. 
When it came to the drilling of these 
links, no one of his drill experts would 
take the job at less than about double the 
price named. Finally a piece-worker on 
a lathe, short of work, agreed to drill the 
holes at the price named, he to be fur- 
nished with all the twist drills reasonably 
required. He first drilled two of the links, 
and as every old tool-dresser in the broad 
land knows how to case-harden the bound- 
aries of such holes a little harder and a 
little deeper than any other old tool- 
dresser, they went to the old shop tool- 
dresser and the templets were ready. An 
old planer chuck was forced into service, 
and with a strip of leather to go between 
the jaw and the templet and the piece to 
be drilled, the jig was complete. I men- 
tion these details only to show that no 
noticeable expense was incurred in mak- 
ing jigs. 

He first started in drilling the larger 
holes, and in just one hour the twist drill 
was wrecked. Then something induced 
him to try what machinists know as the 
lip drill. I don’t mean the lip drill as 
shown in books, but just that common 
sort in which the tool-dresser bends the 
cutting edge that is to be over the edge of 
the anvil, or a former so as to make a 
cutting tool instead of a scraper of it. 
While the tool-dresser was fixing him 
with a lip drill, he went on drilling with 
the second twist drill. So many holes were 
not drili.d, but the drill was not broken. 
He had found the limit of the twist drill. 

Then he put the home-made drill at 
work. I cannot at this time remember 
how much faster he could drill these holes 
with the old-time drill than with the twist 
drill, but it was so much that he had no 
further use for anything better than he 
had known from his boyhood days. 

This—all this—is in no way against the 
use of the twist drill. We should be lost 
to-day without it. It is only an instance 
in which drilling, accurate enough for the 
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purpose, could be done much more ex- 
peditiously without the most modern ap- 
pliances. 

As a sequel, it may be added that the 
lathesman who took the holes to drill by 
the piece found no difficulty in making 
six dollars a day at the job, and it was 
low-priced common drilling at that. 

It is sometimes an advantage to help 
stir up a subject, even if you do not add 
anything of to the general 
fund of You 
help in bringing out something of value, 


importance 
information upon it may 
as witness Professor Sweet’s communica- 
tion on “The Reamer Question,” in your 
issue of December 17th. I hardly think, 
however, that he is quite fair in accusing 
Mr. Almond or 
emery for the purpose named. I 
speak for Mr. Almond, but I can say for 
myself that I should never think of using 


myself of advocating 


cannot 
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Richards, who could give the 


story Mr. 
Hulse’s letter, I give the following, which 


Gee yrge 


more in detail, may not see 


is, in brief, the story as he told it to me. 
Mr. Richards, while visiting a promi- 
Stockholm, Sweden, 


where he was having work done, in look- 


nent workshop in 
ing over the shop, noticed a side planing 
machine so like the built at 
Broadheath, Manchester, that he said to 


the proprietor: “Why did you not give us 


machines 


a chance to build that machine instead of 
the Manchester people?” He replied that 
they did not get the Manchester people 
to build it, but built it themselves, and on 
inquiring when, they showed him it was 
between 1858 and 1860, and in 1862 it was 
exhibited at the London Exhibition of 
that Mr. John Richards brought 
his out in this country so many years after 
that he 


year. 


had a right to have forgotten all 














Box Tool for Tapers. 


Editor American Machinist: 
All who have to do with the class of 


turret lathe work requiring the cutting of 
o 


tapers will, I think, agree with me when I 


say that it is the most difficult and ex- 


pensive of any style of work to be done by 
that most useful of machine tools. 
1 


There are various complicated devices 


attached to some of the modern machines 
which require the time and patience of a 
first-class mechanic to study out and get 


into successful operation. I call to mind 


at this writing, a case of a hustling young 


tool-maker, in first taking charge of the 
tool-room in a large factory near Boston. 


In looking around the shop for something 


to “conquer,” he stopped in front of two 


little engine lathes, “‘clattering along” at 


a fast speed, with one man, “turning up” 


per pin yt bout inch d 


imeter 5 
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emery, although I can give no good reason 
why it should not work as well. I can 
only say that as I use the substances, 
emery is not fit for the purpose. The pul- 
verized quartz of which I spoke, is to the 
touch, say, much like wheaten flour—at 
least to the uneducated finger. Mr. Al- 
mond uses Arkansas stone powder, which 
he can probably defend. I don’t know 
enough about it to speak of it. 

For the purpose of which I spoke from 
my personal knowledge, there was no in- 
tention to correct either form or size, or 
even to bring all the teeth to cut. The 
only object was to slightly dull, it might 
be called, such teeth as did cut. 


F. F. HEMENWAY. 
a oa 

The First of the Side Planing 
Machines. 


Editor American Machinist: 

The letter from Mr. William W. Hulse, 
of Manchester, England, in the “Ameri- 
can Machinist” of November 26th, renders 
it incumbent on someone to give other 
facts in regard to the origin of the side 
planing machine known in this country 
as the Richards side pl and as Mr 


aner 
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AN EARLIER SIDE PLANING 


about the Swedish machine, if he ever saw 
it; but as Mr. Hulse dates his from 1865, 
only three years later, it does not seem 
that he need to have forgotten it so soon. 

I have a blueprint from a photographic 
negative of the machine, and instead of 
its simply bearing a resemblance to the 
Richards machine, it is so like it that one 
has to go into detail to discover the differ- 
ence, 


JOHN E. SWEET 


{On our request, Professor Sweet has 
loaned us the blueprint, from which we 
have had made the outline engraving pre- 
that the 
carriage is fed along the bed by rack-and- 


sented herewith. It is evident 


pinion movement, instead of by screw, 
and that the arm has two saddles fitted to 
it; one on each side. We judge that the 
saddle, which is on the rear side of the 
arm, is given a reciprocating motion for 
planing at right angles to the motion of 
the main saddle upon the bed. 

The arrangement for keeping people’s 
clothing or hands from being caught in 
the belt or gears at the left is something 
that might with advantage be more gen- 


imitated here Ed. ] 
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inches long, two 


piece, and cutting 


them in the middle 


The h. y. tool 


they were turne 
to the 


and quietly 


, 
maker went at once 


foreman of that department 


asked him there was a taper-turning 


that new turret lathe. 


“Yes; but 


succeed in making it work very well,” 


device attached to 
The answer came: we did not 
and 
after some talk over the taper pins and the 
two engine lathes, it was decided that the 
new tool-maker should “rig up” the turret 
for the taper-cutting. 

Of course he was successful and soon 
had the pleasure of seeing the chips curl 
out with a cloud of smoke from the hot oil. 

A time 
pieces against the man on the two engine 
lathes, 


the time in getting the tools and device in 


trial was made on 150 taper 


with the result that (in counting 
g 


working order on the turret lathe) the two 
old lathes continued on the job as usual, 


while the foreman of the department 


whistled softly to himself and thought of 


the days when he also was young 


The above-mentioned incident, how- 


condemns the cutting 


lathe; 


ever, by no mean 


of tapers in the turret numerous 
economical and labor-saving devices have 


been applied to such work; the most suc- 
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cessful of those I have noticed being the 
ones designed for the special product 
to be made, rather than the universal at- 
tachments furnished with the machine. 

A sketch and 
turning box tool (designed and put in 


explanation of a taper 


operation by the writer) might be of use 
to some of your readers. 

Figs. 1 and 2 show the body of the tool, 
made from a solid round machine steel 
forging, milled to the form shown. 

The elongated holes a b ¢ and d (Fig. 2) 
are for the escape of the chips from the 
cutters. 

Figs. 5 and 6 show the tool complete. 

\ sample blank (Fig. 3) is required for 
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Fig. 5 
Shank a’ oi 
sample is turned the size of the rough 
stock to be used; the sample is then placed 
in the jaws of the automatic chuck; the 
box tool being in place (not tight in the 
turret) is slipped up over sample, and a 
slight pressure of the thumb on screw e 
will set the cutting edge of tool f down on 
part turn of 
setting-down of 


each size of taper to be cut 


the taper sample. A set 


screws g h and i, and 
knurled screws 7 k, will complete the set- 
ting of one cutter; by turning the tool in 
the turret for setting the other three cut- 
ters, it will always bring the screws more 
convenient to manipulate. After all are 
set, clamp the shank of the tool in place, 


remove the sample blank, feed in the bar 
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of machine steel, and we are ready for 
work, with total time of setting the tool 
nine minutes. 

The cutter shown at Fig. 4 is made from 
34 x 114-inch tool steel, finished to fit free 
in the slots of holder, and ground true by 
clamping on a parallel block and running 
by the face of the emery wheel ona B. & S. 
universal grinder. 

The capacity and wide range of tapers 
this tool will cover can be seen at a glance. 
The tool as shown in this drawing is de 
signed for dowel pins from ™% inch to 1% 
inches diameter (large end), 1 inch to 6 
inches long, any taper inside of 34 inch per 
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already pointed out, those in which loss 
of head from all causes other than friction 
is negligible. About 1,000 diameters is a 
sufficiently accurate inferior limit of what 
constitutes a long pipe in this sense. 

The working formule which I gave 
were for water pipe, not for capillary 
tubes, with or without “feather edges.” 
They conform very closely to Darcy’s 
celebrated equations for diameters from 
2 to 4 feet; for smaller ones, down to 6 
and 4 inches, they give somewhat larger 
deliveries than does Darcy, because he 
uses a co-efficient varying with the diame- 
ter, which I have omitted as unnecessary 




















foot. in ordinary practical calculations. Below 
(a )C€Cb ) c )C d Shank 
Fig. 2 
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Fig. 7 
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Fig. 6 
BOX TOOL FOR TAPERS 


Fig. 7 shows top view of style tool used 
for cutting off and forming both ends of 
the pin at one cut, being used in the tool 
post of the cross-slide. 

D. E. MACCARTHY. 
Detroit, Mich. 
A — A 


Friction of Water in Pipes. 


Editor American Machinist: 

Although your editorial comments of 
December roth relieve me of the neces- 
sity of replying to Mr. Cooper’s remarks 
upon my pipe formulz, a few words may 
nevertheless be advantageously expended 
in further answer to the same. 

3y “long pipes” are meant, as you have 

















these last-named sizes it is rarely required 
to make fine calculations. For instance, 
we would not expect to determine by cal- 
culation the flow through a 2-inch pipe 
closer than, say, Io per cent. 

Mr. Cooper’s remark, that “when a con- 
stant enters as a direct factor and in one 
[formula] is 50 per cent. more than in 
the other, it looks very much like guess- 
ing,’ is a pregnant It points di- 
rectly to the weak pivot upon which pipe 
calculations turn. The question of rough- 
ness and smoothness ts guess-work, within 
the limits fixed by the formule given. 
That is to say, experience shows that the 
greatest degree of smoothness or rough- 
ness of a cast-iron pipe, under ordinary 


one. 
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practical conditions, varies as regards de- 
livery from I to 1.40. This 
that ‘applied science” can do for us in this 
particular line. But 
deal, the 
sense and common prudence to step in 


is the best 
this is an immense 


and clears way for common 
and dictate that, since all water pipes are 


liable to become very rough in time, 
through interior incrustation, we should, 
in designing a permanent system, use a 
factor of safety; i. e., employ the formula 
for rough pipes. 

I am glad to embrace, with your per- 
mission, this opportunity to still further 
generalize my formule for rough pipes, 
by throwing both into one, and to nail the 
whole with an example the one 
sufficient formula for rough, long pipes is 

oe 


()* 


Thus, 


in which D = diameter in feet, H = fall 
per 1,000, and Q = cubic feet per second 
What 
theoretical horse-power is needed to pump 
2,000,000 gallons per diem through an 8- 
inch pipe line 1 mile long, into a reservoir 


Now for the example: net or 


ico feet above sump? 
In the formula 


O? 
H D. 
substitute O 310, and D Then 
9.01 
H = 73 
32 
243 


Since the distance is one mile, the total 
hight at the rate of 73 per 1,000 is 385.44. 
Adding hight of reservoir gives 485.44. 
Finally, 

3.1 X 485. 
H/ P e 4 « 44 » 


x SO 


170.0 


That is, 171 theoretical horse-power would 
be required to do the work. 

One word, in conclusion, as regards the 
very excellent observation quoted from 
Professor Sweet, that “the way to see the 
truth or absurdity of a thing is to carry it 
to extremes.”’ By all means; only let us 
be sure that the “thing” we carry does not 
become some other thing on the way. 

E. SHERMAN GOULD 

Yonkers, N. Y. 

[For the benefit of readers who are not 
acquainted with hydraulics, we may say 
that the value 73 feet per 1,000, which Mr. 
Gould has found for H, is the 
head. That is, the friction due to pumping 


friction 


3.1 cubic feet per second through 1,000 
feet of 8-inch pipe is equal to an addition 
to the actual head of 73 feet, which for a 
mile of pipe, becomes 52.8 * 73 or 385.44 
The divisor 8.82 is the number of cubic 
feet per second which, raised 1 foot, con- 
sume a horse-power.—Ed. ] 

A A A 

“ p ‘ 
Testing in the Schools.” 


Editor American Machinist: 
to me that the 
editorial upon this subject, in the issue of 


It seems tone of your 
November 26th, indicates a misapprehen- 
the the 
schools have to work, and also of the ob- 


sion of conditions under which 
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the work them 


While it may be true that, in some places, 


ject of testing done by 
efficiency is made the sole and only end of 
a test, 1 think that most of the laboratories 
consider this as only a side issue in the 
experiments, the main object being to 
cultivate the powers of observation of the 
student, to familiarize him with the work- 
ing and handling of machinery, and to 
drive home the facts about the action of 
machinery that he has learned in his class- 
room work. If this is not the use made 
of laboratory work, then the course should 
be remodeled with this end in view. 

In order to accomplish the results men- 
tioned, the student should not only make 
and record observations, and derive the 
ordinary results, but he should change the 
conditions under which the machine runs, 
and note and explain the difference in re- 
While difference in eff- 
ciency should undoubtedly be considered, 


sults obtained 
the speed of working and capacity of a ma- 
chine should be kept in view and empha- 
sized, and, as you indicate in your article, 
the desirable working qualities noted. 
In regard to the problems of construc- 
tion, they are, as you admit, quite as much 
drawing-board work as of 
The and 
introduction of new types of commercial 


a matter of 


laboratory testing invention 
machinery is not, and should not be made, 


a function of school work, except as a 
matter of co-operation with, and testing 
The function of the 


school is to teach the student the facts and 


for, manufacturers 


principles underlying the science of engi- 
neering; and this cannot be too much nor 
too often emphasized, for it is a matter 
about which there is a great deal of mis- 
apprehension among both manufacturers 
and teachers. To bring out clearly why 
and how these facts apply, is a part of the 
work of the school, and, so far as it can be 
made useful for this purpose, the design 
and construction of machinery should be 
included in the school course; and I am 


of the belief that it can be so used to a 
much greater extent than is the case in 
most schools at present. In this connec- 
tion, assisting manufacturers to improve 
their machinery is a true function of the 
school; and I am inclined to think that, 
if the manufacturers will make a move to 
secure this assistance, they will find the 
schools ready to meet them more than half 
work is 


way, for such recognized by 


nearly all schools as of great benefit to 


students. But the building of machinery 


1 


of new types, and of doubtful success for 


the purpose of cheapening processes of 
manufacture, and so putting money into 
other people's pockets, is a thing for which 
the schools have neither time nor energy, 
even if the needed funds were available. 
A difficulty which will occur to anyone 
who has had to do with the laboratory 
work of students, is that accuracy of ob- 
suffi- 
reliable 


servation and recording of results, 
the 
conclusions from them, is almost impos- 


sible to 


cient to allow deduction of 


get, except after a considerable 


ng I 
manufacturer would be willing to risk his 


his reputation, 


experience in test doubt if any 


money, Or on conclusions 
drawn from 
student 


experiments made by a 


who has had but 50 or 60 hours 
of laboratory work. A comparison of the 
results which are obtained by students in 
uni 
with the 


efforts at 


their thesis experiments, which are 


formly accurate and _ reliable, 


errors which attend their first 
experimentation, will show that the gain 
in carefulness and attention obtained are 
worth the time and expense now put into 
laboratory work 

The schools stand ready and willing to 
assist manufacturers in improving their 
machinery and methods, so far as they can 
do it without injuring the student, and if 


the manufacturer will bear his share of 


But the 
its funds are given first of all for the bene 


the expense school exists, and 


fit of the student, and any perversion of 


the time, energy or funds of a school to 


the subservience of manufacturing inter 
ests is an injury to the school and to the 
cause of education 

ARTHUR I. RICE, 


Pratt Institute. 


‘ 


[To clear up any misapprehension of 


our position in this matter, we will refer 
to the experiments ol Professor Goss, on 
paper friction wheels, which appeared as 
a paper before the recent meeting of the 
Mechanical 
llustration of the class 


think, 


all ce yncerned, re- 


Society of Engi- 


American 
neers, as a typical 
of experimental work which, we 
might, with benefit to 
place a good deal of the testing now done 
The 
just as high as that of any other kind of 
leads to 
world’s stock of 
the 
influence of so much testing, which is to 


educational value of such work is 


experimental work; it 


the 


positive 
contributions to 
knowledge, and it is free from evil 
lead the student to feel that the chief ob 
ject of an engineer's life is to find the ratio 
between output and input, which it is not, 
never was and never will be.—Ed.] 
* A A 


The Limit Tap. 
Editor American Machinist: 

In your issue of November 26th I was 
much interested in the article by Horace 
L. Arnold, on “Limit Taps.” It 
me, however, that there might be some 


strikes 


objections to this style of tap All me 
drill does 
always follow the exact path it was in 
This 


natural 


chanics know that a twist not 


tended to, even if started correctly 


being the case, would it not be 


for the “limit tap” to follow the hole in 
This would not occur 
hole; but 


inches deep to 


its winding path? 


to any extent in a short sup- 


1 


posing he had a hole 1! 


tap with the inch tap, might not this 


thread wander enough to interfere with 
close-fitting screws? 


(;LASSES 


Oshkosh, Wis 
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An Organization on Both Sides and 
Reason Between. 

It seems almost incredible, but is never- 
theless stated in trustworthy journals, that 
considerable numbers of shareholders in 
the London & Northwestern Railway 
Company promised to hand over their 
next dividends to help the cause of organ- 
ized employés preparing to 
fight the company it had dis- 
charged a number of them for refusing to 
leave their organization, and general pub- 
so unanimously and 


who were 


because 


lic sentiment 
strongly opposed to the action of the 
company that it was compelled to yield 


was 


and reinstate the men. 

American with industrial 
difficulties that 
position assumed by an employer will not 
receive the support of public opinion, 
and, in fact, will have its opposition unless 


experience 


also has shown such a 


there has been great provocation. 
It is, we think, coming to be quite gener- 
ally recognized that there is not neces- 
sarily evil in combinations of either em- 
ployers or of employés, but that combina- 
tions of either kind can and in fact often 
do wrong things. 

The difference between merely organiz- 
ing or belonging to an organization and 
doing well or ill with the organization 
after it is formed, is shown by the some- 
what remarkable, 
the 
Association. 


very 


interesting and instruc- 


tive career of Stove Founders’ De 


fense 
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This is an association of manufacturers 
of stoves, which was organized in 1886 
to resist by concerted action what was re- 
garded as the unwarranted and unjusti- 
fiable interference of labor organizations 
with the rights of manufacturers. For sev- 
eral years it was what might be called a 
belligerent organization. Its acts were 
mainly defensive, however, and finally led to 
an understanding between the two organi- 
zations, which, it is asserted by both sides, 
is entirely satisfactory. As a result of 
several conferences, it was agreed that 
there should be no more strikes nor lock- 
but that all differences between 
molders and their employers should be 
referred to the presidents of the two or- 
ganizations for settlement, and if they 
should not be able to agree, to a commit- 


outs, 


tee composed of three members of each of 
the organizations. 
Such general rules 
the business, and which could, from their 
nature, be fully discussed and agreed to, 
have been adopted, and special difficulties 
as they 
sion, 


as are adapted to 


calm discus 
utual 
case has arisen 


arise are settled by 
and sometimes by m 
concessions. At least one 
wherein a reduction of wages which had 
been agreed to by both the foundry owner 
and his employés (owing to what were 
considered special conditions) was ob- 
jected to by the employers’ organization, 
on the ground that it gave an unfair ad- 
vantage to that particular manufacturer 
in competition with other members mak- 
ing the same line of goods, and wages 
were restored to the standard figure, mold- 
ers in other foundries being, of course, 
interested in and in favor of the restora- 
tion. 

In a pamphlet now before us, the De- 
fense Association gives as its aims, Jus- 
tice, Peace, Friendship and Contentment. 
Surely these are worth striving for, and 
while much can be and in fact is said in 
favor of absolute individual freedom to 
work or not to work, to employ or not 
to employ, and to agree upon any mutually 
satisfactory rate of payment, it yet re- 
mains true that if there are to be organiza- 
tions of one or both sides it is far better 
that these apply to business affairs of 
mutual interest, the methods of rational 
beings. 


reason, 


* * * “We walk evermore 
To higher paths, by brightening Reason’s 
lamp. 
A A A 


The “ American Machinist” Abroad. 


One of our Berlin friends remarked the 
other day that “everybody reads the 
‘American Machinist’ in Germany. You 
must have more subscribers there than in 
any other foreign country.” 

The fact is we have many sub- 
scribers in Great Britain than in Germany, 
and, of course, “everybody” does not read 
the paper in either country, but our friend 
is one of the wide-awake machinery men 
of Germany and naturally comes into con- 


more 
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tact with men of the same class there, 
and the paper is so generally read among 
such men as to easily give the impression 
that “everybody” reads it. 

Mr. Chas. Davis, of Cincinnati, who has 
recently returned from an extended and 
very successful trip abroad, says he has 
no hesitancy in going on record as be- 
lieving that the ““American Machinist” has 
done more than any other one influence 
in introducing American machinery abroad 
and in building up our foreign machinery 
trade. He found the paper everywhere 
he went, and found the wide-awake and 
progressive every 
country familiar with it. 

We have much other evidence that we 
have done an important work in helping 
to keep American machine shops busy 
during the past few years, and we hope 
to do still more in that direction. It is, 
of course, very gratifying to us to know 


machinery men of 


that we have thus helped to keep some 
wheels turning here that might not other- 
wise have turned quite so busily during the 


past year or two. 
A A A 


Strength of Shafts. 

The article and diagram on stresses in 
shafts, by Mr. A. L. Hopkins, which we 
publish this week, will be found of in- 
terest and value to all who have to do 


with designing or laying out large shafts 
for combined stresses. It will be seen that 


in order to make use of a diagram, Mr. 
Hopkins has had to develop a new for- 
mula, as the standard ones are not capable 
of graphical representation. 
While it is true that this new 
is really an empirical one, yet it gives 
results which are surprisingly close to 
the ones proposed by the standard au- 
thorities—the differences being of no im- 
portance in practical design. The net re- 
sult is a formula which is not only capa- 
ble of being represented by a diagram, 
but one which is of itself simpler than 
those which have heretofore been used. 
We consider Mr. Hopkins’ article a dis- 
tinct contribution to practical des:gn, sim- 
plifying the problem as it does, and substi- 
tuting diagrammatic work for somewhat 
It ought to lead 


formula 


tedious computations 
to rational design in many cases 
guesswork and rule-of-thumb have here- 


where 


tofore prevailed. 
4 A os 


This number closes the nineteenth vol- 
ume of the “American Machinist,” and we 
look forward to the new year with confi- 
dence of being able to approach still closer 
to our ideal of what such a journal should 
be. We contemplate no radical or strik- 
ing change for the coming year, but shall 
endeavor to make each number as valu- 
able, as, within practicable bounds, we 
know how to make it. The results of the 
past year’s work have been very gratify- 
ing to us, and we have cei evi- 
dence that the paper has grown in influ- 
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ence and in the estimation of its friends. 
Its circulation among the best and most 
influential mechanics and machinery men 
generally, of this and other countries, has 
increased in 
the numerous letters and spoken words 


a very gratifying way, and 


of commendation from our own country- 
men, and from foreign readers, testify to 
a very kind and hearty appreciation of our 
efforts to make the paper worthy of the 
craft and of the 
To all our friends we wish a happy and a 
prosperous New Year! 


interests it represents. 


A A A 

We irequently receive suggestions from 
our readers regarding the paper, and in 
most cases these suggestions are accom- 
panied by an apology for making them. 
We take occasion to say that suggestions 
are always welcome; in fact, we invite 
them, and are glad to receive them whether 
we can adopt them or not. Sometimes 
there are reasons, not at first apparent to 
those who make these suggestions, why 
we cannot avail ourselves of them, but we 
are glad to receive them nevertheless, and 
hope any reader who would like to have 
the paper different in respect, or 
would like us to take up any subject, will 


feel free to favor us with his views, and 


any 


we invite him to do so. 
4 a A 

It has heretofore been our custom to 
send out the index with the last number 
of the volume. The index for this year 
will be, we think, better arranged and 
more complete than any that have pre- 
ceded it, and it will be sent to mail sub 
scribers with the first issue of the new 
year. All other readers can obtain it free 
by sending a request on postal card. 


AAA 
Literary Notes. 


COMPEND OF MECHANICAL REFRIGER 


ATION. By J. E Siebel, Director Zymotech- 
nic Institute. 3044% x 7%-inch pages H.S 
Rich & Co. Price. $2.50 


This book contains an outline of the 
theory of refrigerating machines, in which 
the subject is presented as simply as is 
probably possible. Part II, which occu- 
pies the most of the book, covers the prac- 
tical application of principles and discusses 
the different systems of refrigeration, giv- 
ing rules and formule for proportioning 
different parts of the apparatus. The book 
concludes with a collection of tables use- 
ful in refrigeration work, and with a col- 
lection of numerous examples, worked out 
to show the methods of using the more 
important formule contained in the body 
of the book, which of themselves are made 
as simple as possible. The book fills a 
field in which there is considerable de- 
mand, and fills it well. 


TABLES SHOWING LOSS OF HEAD DUE 
TO FRICTION OF WATER IN PIPES sy 
E B. Weston, C. E. D. Van Nostrand Co. 17 


4% x 6\%-inch pages. Price, $1.5 
This book cannot be otherwise than of 
great use to all who have occasion to make 


calculations regarding the flow of water 
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in pipes, and too much praise cannot be 
accorded to the industry involved in the 
extended calculations involved in its prep- 
aration. In the labor thus ex- 
pended, the price of the book is remark- 


view of 


ably low. Two main tables comprise the 
bulk of the book. The first is for pipes 
having very smooth 
those of lead and brass, this table being 


interiors, such as 
computed from a formula deduced by the 
author from the results of two hundred 
The 
ond table is for new cast-iron pipes, and 
computed D’Arcy’s formula, 
after the same had been verified by com- 
parison with one hundred and forty-eight 


and thirty-eight experiments sec- 


was from 


experiments A third supplementary 
table is given by which the results from 
the main tables may be converted into 


those to be expected from cast-iron pipes 
The tables 
give the velocity of the water, the velocity 
head, the entry head, the friction head and 
United States gallons 


after various terms of service. 


the discharge in 
per minute and per twenty-four hours. 
For smooth pipes the range of the tables 
inch diameter with a minimum 
discharge of 14 gallon per minute, up to 
3 inches diameter with a maximum dis- 
charge of 1,100 gallons per minute. For 
cast-iron pipe the range is from 4 inches 
minimum of Io 


is from % 


diameter discharging a 
gallons, up to a diameter of 60 inches dis- 
charging a maximum of 64,000 gallons per 
minute. Supplementary tables are also 
provided for obtaining results beyond the 
limits of the main tables. Illustrative ex- 
amples of the various uses of the tables 
are given, and serve to make the matter 
plain to those who may not be acquainted 
with theoretical hydraulics. The book 
will undoubtedly become a standard work 
of reference by all who have problems in 
hydraulics to solve. It is strongly bound 
in leather and will endure the thumbing 
which it is bound to receive. 
+ A A 


Questions and Answers. 


Name and address of writer must accompany 
every question. tions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 


(208) D. B. H., Philadelphia, refers to 
the article on the Sprague worm-geared 
electric elevators which appeared in our 
issue for November sth, and asks how the 
worm of the single-worm machine is 
fastened to the shaft, and if the gear wheel 
of the double-worm machine is parted 
elsewhere than through the center. A.— 
The worm of the single machine is secured 
by taper pins as shown in the engraving 
of the double machine. The gear wheel 
is parted through the center only, as 
shown in the engraving—most clearly at 
the bottom—the left-hand gear being in 
the form of a ring. 


(209) J. F. F., Cold Spring, N. Y., asks 
for a rule for determining the proper 
number of 16 candle-power incandescent 
lamps to illuminate a given amount of 
space. A.—A good general rule is to allow 
one 16 candle-power lamp for each 100 
square feet of floor space when the lamps 


are 7 to 8 feet above the floor and fairly 
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well distributed, which will give fair 
though not brilliant illumination. If the 
lamps are grouped in a few chandeliers, 
or are at a high elevation, more should 
be used. It is quite obvious that good 
judgment must be a large factor in work 
of this kind. 


(210) J. H., Cadwalader, Pa., has a bevel 
paper friction gear which will not drive 
without slipping, and he asks the reason 
why. The large wheel is 40 inches diam- 
eter by 7 inches face,and makes 300 revolu- 
tions per minute. The small wheel is 18 
inches diameter. The power to be carried 
is 35 horse-power. A.—You are over- 
working the gears. The experiments by 
Professor Goss show that a pulley of one 
inch face, having a lineal speed of 1,100 
feet per minute, will transmit a horse- 
power. The mean diameter of your large 

34 KX 3.514 X 7 


wheel is about 34 inches and a 


1T1too 
Professor 


horse-power, nearly 
can be ex 


states that this figure 
ceeded by excessive pressure, but his ex- 
periments were with parallel shafts. With 
bevel gears the heavy end thrust and conse- 
quent collar friction might be quite a fac- 
tor. The paper wheel should be the driver. 


—17 


Goss 


(211) “Chicago” writes: 1. Under ques 
tions Nos. 210 and 270 of last year | find 
the heat units for water given at 80° F. 
80 heat units, and at 60° F 60 heat units 
In all the tables I have I find water at 
80° F.=48 heat units, and at 60 28 
heat units (omitting all fractions). I see 
that by adding 32 in each case I come out 


all right. How does it come? A.—QOur 
correspondent’s statement seems to an- 
swer the case completely. The tables 


usually start with the water at 32°, or the 
melting point of ice, while we counted it 
from zero. Our practice, as in the cases 
referred to, is sometimes more convenient, 
while either is correct if used intelligently 
2. In question No. 210 of last year, is the 
computation for the dimensions of an ex- 
ternal tubular boiler? Do these rules also 
apply to an internal tubular boiler, and if 
not, what are the modifications? A.—As 
the question referred to had only to do 
with the evaporative performance of a 
boiler, and had nothing to do with relative 
grate area or heating surface, the rules 
there followed will apply to any type of 
boiler. 


(212) H. W. B., Philadelphia, asks: 1 
What is the proper area for a safety valve? 
Should it equal the area of the feed pipe? 
A.—Safety valve areas are computed rather 
from grate-bar than from feed-pipe data, 
although both have to do with the genera- 
tion of the steam which the safety valve is 
expected to dicharge. The rule of the 
United States Supervising Inspectors of 
Steam Vessels requires with lever valves 
1 square inch of safety valve area for each 
2 square feet of grate surface, and for 
spring or “pop” valves 1 square inch of 
area to 3 square feet of grate surface. 2. 
Which will dry a piece of wet cloth the 
sooner, a cylinder made of sheet copper 
1-16 inch thick, or a cylinder made of 
sheet steel the same thickness, both cylin- 
ders being steam tight and heated by steam 
at the same temperature? The cloth is 
laid on the cylinder body. A.—While the 
conductivity of copper is more than double 
that of steel, there would be probably 
little appreciable difference in drying effect 
with the two metals; the rate of evapora- 
tion would be determined by the ability of 
the cloth and its contained moisture to 
absorb the heat, rather than by the ability 
of the metal to convey the heat. The con- 
dition of the surfaces of the two metals 
would be an important factor. The steel 








1228-36 


surface should be free from scale or oxide, 
or the copper would have an advantage on 
that account. 


A A he 
s s 
Business Specials. 

Transient Advertisements 40 cents a line for 
each insertion under this head. About seven 
words make a line. Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. 

Gear whieels, gear cutting. Grant; see page 14. 

Machinery castings. H. D. Phelps, Ansonia, Ct. 

Forming Lathes. Mer. Mach.Tool Co.,Meriden,Ct. 

Milling Machs. Kempsmith Co., Milwaukee, Wis. 

Ideal Twist Drill Grinder. T. Hall, 853 B’way, N.Y. 


Engine Castings 4% to 2H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J. 


Presses and dies for bar and sheet metal work. 
Ferracute Machine Company, Bridgeton, N. J. 


Just [ssued—Catalog No. 8. Mailed free. Clayton 
Air Compressor Works, 28 Cortlandt st., New York. 


Selden l’acking for wane box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st.,N.Y. 


Patent Soliciting of High Class.—D. Walter 
Brown, Counsel in Patent Cases, 111 Broadway, 
New York. Send for * Brief History of Patent 
Legislation.” 

A A A 


Death of H. L. Lufkin. 


Mr. H. L. Lufkin, manager of the sales 
department of the Crocker-Wheeler Elec- 
tric Company, died on Monday the a2ist 
of December, of peritonitis resulting from 
an operation for appendicitis. 

Mr. Lufkin had just returned from a 
business trip to the West, but was taken 
ill before resuming his duties at the office. 
He was born in 1857, and had been asso- 
ciated with Messrs. Crocker and Wheeler 
almost from their first work on electric 
motors—having been with them in the 
management of the C. & C. Company, 
before the organization of the Crocker- 
Wheeler Company. He was one of the 
first to the wide 
applicability of electric motors, and in a 
business sense was a pioneer in this field 
of work. While an enthusiast on the 
subject, his enthusiasm was not the mere 
a half-informed man. On 
the contrary, he was an expert electrician 
had an accurate knowledge of the 
forces with which he was dealing. This 
was a large factor in his business success, 
as it gave him correct ideas of what could 
be legitimately expected and prevented 
many disappointments to himself and his 
customers. We know personally of cases 
in which he advised against the use of 
motors, although they were technically 
entirely feasible, but in his judgment did 
not offer sufficient promise of increased 
economy to make them desirable in a busi- 


become convinced of 


optimism of 


and 


ness sense. 

Mr. Lufkin’s enthusiasm and courage 
were well shown at the Electrical Exhibi- 
tion held in this city last June, of which 
he, as one of eight, assumed the financial 
responsibility. The exhibition developed 
into a great success and gave ample re- 
turn for the risk assumed, but we know 
something of the anxiety connected with 
it before its success was assured by the 
patronage of the public. 

M Lufkin was a man of engaging per- 
sonality and a great favorite with a large 
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circle of friends. He was very approach- 
able, and always ready to lend a helping 
hand. Our electrical columns have been 
indebted to him for many suggestions. 
He leaves a wife, but no children. 

A A A 


Death of James Kearney. 


Mr. James Kearney, one of the best- 
known file-makers of America, died at 
his home in Riverside, North Newark, 
N. J., on the 18th inst. Mr. Kearney 
began his connection with the file busi- 
ness at the early age of ten years, 
in the city of New York, at which 
time he was apprenticed to a man who 
made for wholesale jewelers and dealers 
in jewelers’ supplies, a small line of fine 
files similar to the Stubs and Swiss pat- 
terns. Mr. Kearney filled these orders 
by carrying them from factory to store 
in a basket, and learned the business of 
file-making in all its branches. About 
1860 he attempted to make files by ma- 
chinery, but owing to the prejudice against 
machine-cut files and the lack of efficient 
machines, this venture was unsuccessful. 
He afterward became associated with Mr. 
Geiger, of Newark, N. J., and the firm of 
Kearney & Geiger were prosperous manu- 
facturers, in a small way, for several years, 
after which Mr. Kearney retired and went 
to Paterson, where he formed a partner- 
ship with Mr. Veit Weinmann, under the 
firm name of Weinmann & Kearney. 
Business was carried on under this name 
until about 1875, at which time Mr. J. D. 
Foot, president of the present Kearney & 
Foot Company, bought Mr. Weinmann’s 
interest in the business, and from this on, 
the business grew into its present large 
proportions. 

Mr. Kearney, like most self-made men, 
was a man of strong character and pro- 
nounced views. In early life he met with 
an accident by which his hearing was very 
much impaired, and this curtailed and nar- 
rowed his social life; but those who were 
privileged to know him intimately, knew 
him as a companionable gentleman, al- 
ways to be relied upon for assistance where 
merited, and at his home he was highly 
esteemed as an excellent citizen. At the 
time of his death Mr. Kearney was in the 
sixty-fifth year of his age. 


A A A 


American Machinery in Europe. 

Mr. Chas. Davis, of Cincinnati, has just 
returned from a trip of six months in 

He 
Den- 
mark, Austria, Germany, Belgium, France 
and England. He reports a great de- 
mand for American and 


Europe on business and recreation. 


visited Russia, Sweden, Norway, 


machine tools 
secured some very large orders for his 
He réports a remarkable de- 


The 


Russian Government is encouraging the 


company. 
velopment now going on in Russia. 
industries of the Empire by important 
concessions, and orders of large magnitude 
to manufacturers in that country. 


December 31, 1896. 


Mr. Davis devoted considerable time 
to the Pan-Russian Exposition held at 
Nijni Novgorod, on the Volga. This 
was the largest and most important ex- 
position ever held in Russia. He reports 
a most remarkable showing there made 
by the iron industries of that country, 
and has promised to give us for publica- 
tion some particulars regarding this, which 
we think will prove interesting. 

Mr. Davis considers Russia to be ahead 
of any country in the world in many 
branches of manufacture of iron and cop- 
per, and submitted some samples of rolled 
sheets of iron and copper that were used 
as the business cards of the Russian manu- 
facturers in that line. 

Mr. Davis corroborates the statement 
made by us that only the better grades of 
machine tools, and those having a special 
adaptability to the purpose required, can 
find a ready market in Europe. This has 
become so much the fact that the term 
“American” has become synonymous 
with “high quality,” and the best that any 
European manufacturer for his 
product is “as good as the American.” 

Mr. Davis is just from the great London 
Cycle Show, held at the Crystal Palace, 
December 5th to 12th, where his company 
had a display of tools devoted to the 
manufacture of bicycles. The Pratt & 
Whitney Company, the Garvin Machine 
Company and other American builders 
were also represented. He reports the 
show, which was the largest ever held 
there, a great success, heavy orders having 
been secured by all the American exhibi- 
tors. The English makers were repre- 
sented, but their orders were largely con- 
fined to tools that could not be quickly 
delivered by the American builders. 

The Davis & Egan Company have 
opened a store in London at No. 7 Leo- 
nard street. This street has lately taken 
on considerable dignity as an American 
tool center, Churchill & Co. being located 
at No. 9. Incidentally, it may be men- 
tioned that much American furniture is 
also sold in that section of London, one 
firm having just received twenty-seven 


claims 


carloads from Grand Rapids. 
A A eo 


The younger Mr. Diechmann (A. Otto), 
of the firm of Gustav Diechmann & Sohn, 
Berlin, is now in this country, renewing 
acquaintances among our American ma- 
chinery builders and informing himself 
regarding the latest developments here. 
His firm is engaged in the work of intro- 
ducing American machinery into Ger- 
many, and he reports not only good suc- 
cess so far, but that the prospects for 
future business seem to be altogether 
favorable. His father, Mr. Gustav Diech- 
mann, was for many years one of the en- 
gineers connected with the Krupp Works, 
and when leaving that establishment, be- 
came the representative for the Tweddel 
hydraulic machinery in Germany; this 
leading to his becoming finally represen- 
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tative for other concerns in England, and 
now for many of our best-known Amer- 
ican establishments. Mr. Diechmann 
states that there is what may almost be 
called a craze for American machinery in 
Germany and some of the other continen- 
tal countries, and that in nfany cases buy- 
ers will have nothing else if they can find 
American tools at all adapted to their re- 
quirements, and a surprising feature of the 
business is that some of our heaviest tools 
are now imported into Germany. Mr 
Diechmann thinks, also, that in the near 
future the 
machinery will be 


Russian market for American 


one of considerable 
magnitude, as he thinks great develop 
ments will take place there. 

e 4 s 


Inspection of Machinery in Japan. 
We note in the London “Engineer” for 
1ith a letter 
the above topic, which is a distinct warn- 


December from Tokio on 
ing to English manufacturers against sell- 
ing goods for Japan under the existing 
conditions of inspection and acceptance. 
The warning is just as pertinent to Ameri- 
can machine builders, and we are glad to 
reproduce its main points here. 

It appears that the conditions attached 
to such purchases are that the goods shall 
only be accepted after inspection in Japan, 
and this inspection is so foolishly minute 
as to reject the goods for defects which are 
such in imagination only. It appears, for 
instance, that all paint is removed from 
castings, every square inch is minutely 
inspected, and every little roughness or 
hammer mark is noted. The correspon- 
dent states that he has seen steel boiler 
flues which were obviously good in every 
way, literally covered with hundreds of 
painted rings, each one indicating an im- 
aginary flaw. These flues were, however, 
aiter a great deal of delay and expense, 
finally accepted. 

Another case which had a different out 
come was that of 10,000 tons of cast-iron 
pipe supplied by Belgian founders for the 
Tokio waterworks, of which only 2,700 
tons were accepted. This pipe was act- 
ually examined by a microscope all over 
its surface, and where the size permitted 
it, inside as well as out. The correspon- 
dent states that f 
good pipes rejected because they were 


he has seen numbers of 
half a millimeter (one-fiftieth of an inch) 
below specified thickness at one single 
Under these cir- 
cumstances, it is gratifying to learn that, 
on later inquiries, not a single firm could 


spot of their surface. 


be found which would quote prices for 
pipe. 

These are 
the Government; but we infer that they 


requirements laid down by 
apply not only to direct government pur- 
chases, but to all goods imported into the 
country. As an illustration of the spirit 
of the inspectors, the cheerful statement 
is made that machinery is assumed by the 
inspectors to be bad until it 
proven to be good. 


been 
“In other words, if 


has 
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the Japanese inspector does not know 

whether it is good or bad, it is rejected.” 
The correspondent concludes that these 

largely due to 


absurd are 


the lack of experience of Japanese engi- 


requirements 


neers, who have high theoretical attain- 
ments, but little else except strong, con- 
scientious zeal. We have seen somewhat 
similar though not quite so ridiculous per- 
formances in this country, and from a very 
similar reason. 
4 A 6 

The annual dinner of the 

the 


Central Rail 


Hotel Iro 


way Club will be held at 


quois, Buffalo, N. Y., on Friday, January 
8, 1897. 
- — . 
” . 
Commercial Review. 
New York, SaturDay Evenine, Dec 26TH 


A SYMPOSIUM UPON THE MACHINE TOOL 
MARKET. 

The “American Machinist” does not this 
year follow its former annual custom of 
publishing a great many letters from man 
ufacturers upon the condition and pros 
pects of the machinery business, that mat 
ter being now covered by the regular re- 
ports in this department, but inquiries 
have been made of a few metal working 
machinery companies and the letters 
printed herewith have been received in 
reply. We present this week but a small 
number, which have been received, how- 
ever, from various parts of the country 
other than this immediate locality, which 
has been pretty thoroughly treated of al 
ready. We the 
future to from 


other manufacturers 


hope occasionally in 


publish similar letters 


The character of these reports is, in 
general, conservative, although as cheer 
ful as the circumstances permit The 


distinction between these two elements is 
strongly brought out if in analyzing them 
we discriminiate between what refers to 
the past and present and what refers to 
the future, the former being questions of 
fact while the latter is, of necessity, chiefly 
a matter of opinion. 

As far as past and present events are 
concerned, the letters state or imply, with 
practical unanimity, that the year has not 
been an ideal one, nor is there sufficient 
in them to show that business has as yet 
begun to improve to any appreciable de- 
gree. The companies represented have, 
however, weathered the storm with greater 
or less equanimity and have not been idle 
meanwhile in improving or extending 
We 


our inquiry to the export trade, and al- 


their plants made no reference in 
though this is spoken of in some of the 
replies as a feature of the market, we do 
not think that its relative importance is 
fully brought out. We that the 
Brown & Sharpe Manufacturing Com- 
pany and the Niles Tool Works have had 
a heavy export trade, and doubtless this 


know 


is true of others. 
With respect to the future the letters are 
disposed to assume a hopeful tone. Of 
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course people, except when it would be 


to them a political heresy, have been as 


suming a hopeful tone for the last four 


years, and, whatever happens, people 
will be found assuming a hopeitul tone 
for the next four; but there does 
seem, nevertheless, to be some ground 


for thinking that we have approached a 
time when the remaining obstacles in the 
way to prosperity are not so impassable 
but 


might be entertained 


that a little faith, as well as hope, 


One of the 


sources 


of demand, when times will permit it, to 


which attention is especially called, is the 
steam railroads, another the street rail 
ways 


From the Betts Machine Co., Wilming 


ton; Del 


“Considering the very dull times we 
have gone through with, the vear just 
drawing to a close has been a fairly good 


one for us. We have had a moderate out 


put, a large percentage ol which has been 
We don’t know what to say of 


We had supposed that the re 


lor export 
the future 
sult of the elections would have indicated, 


at least, some little return 


to prosperity, 


but we see no improvement whatever. 


There is still a prevailing lack of confi 


dence, and the closing days of a year are 
always of a ‘waiting’ naturi 

From the Bickford Drill & Tool Co., 
Cincinnati, O 

“This year has been a somewhat trying 
one as far as business was concerned 
and espe 


cially in the months preceding the election 


It was decidedly dull, at times, 


We, however, employed that time in mov- 
ing out of our old plant, tearing it down, 
which 


and building the present structure, 


we have. We are now again back at the 
old site in the new building, and have a 
decidedly modern and model shop in every 
particular, measuring 75 feet in width, and 


125 feet in depth, and four stories high 


In a previous issue of the “American 
Machinist” we already described the ar 
rangement of the interior of the shop. 
Now in regard to the outlook we wish to 
say that it is decidedly hopeful. We have 
not had, for a long time, the amount of 
encouraging inquiries which we | now, 
and all from large concerns tor large 
tools. It has been hard to close very 
manv large deals in this country, but we 
think the first of the vear will bring a 
decided amount of busine quickly. In 
the line of bicycle machinery, on which 
we were quite busy a year ago, we are 
not doing so very much, although we 
fully believe we are getting our share of 


the bicycle business, which is being placed 
Our foreign trade, however, is increasing 
to a great extent and it is a decidedly nice 
satisfied 


trade to have, and we are well 


with it. Taking the whole past year, as 
decidedly satisfied 


considering the fact that even if 


a total, we are well 
with it, 
business was not good, it put us in posi- 
tion to equip ourselves for the next year’s 
business so as to handle it when it comes. 


Our tools have been overhauled, new ma- 
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chines added in all departments, and 
we are equipped better than ever he- 
fore.” 


From the Billings & Spencer Co., Hart- 
ford, Conn., manufacturers of machinists’ 
tools and drop forgings: 

“In our business December 
slight improvement over the last four or 
five preceding months. We anticipate a 
more satisfactory business from now on, 
and to illustrate our faith in same would 
say that we are carrying as large a line of 
material and goods as we ever had in 
the works.” 

From the Brown & Sharpe Manufactur- 
ing Co., Providence, R. L.: 

“In regard to the conditions and pros- 
pects of the machine tool business, would 
say that it is at the present time, and has 
been during the past year, unsatisfactory 
as far as sales in this country are con- 
cerned, but for the future there seems to 
be a more hopeful feeling, based largely 
on the belief that the gold standard is to 
be maintained; but there is still enough 
uncertainty in regard to tariff matters 
to prevent manufacturers from enlarging 
their plants or starting new enterprises. 
We believe there will be a gradual im- 
provement in all kinds of business during 
the year 1897, but no boom, unless un- 
happily a foreign war should take place, 
in which case, undoubtedly, the demands 
for arms and war material would stimulate 
the machinery business in many lines. 
There has been a substantial increase in 
the amount of business we have done in 
1896 over that in 1895. The number of 
hands employed January Ist was 1,148, 
which number has been increased during 
the year to 1,328. The works have been 
run ten hours per day throughout the 
year. Fifteen old machine tools have 
been taken out and hundred and 
twenty-two have been added.” 

From W. P. Davis, Rochester, N. Y.: 

“Business has not been good with us 
for the past year, at the same time we 
have run about the same number of men, 
and have found market for our tools, but 
the prices have been exceedingly low. 
We have had a small export trade through 
the export houses and direct from dealers 
on the other side. I believe that trade 
will gradually increase with the New Year. 
The fact that there have been so many 
machines exported from the United States, 
especially in the machine tool line must 
improve chances in the home market. We 
have been improving and perfecting our 
line of engine lathes, and now make from 
12 inch to 30 inch swing and any length 
of bed required, and have also improved 
our key-seating and cutting-off machines, 
and have just brought out a new broach- 
ing machine intended for bicycle work. 
We are now fully settled in our new plant 
and the entire building is devoted to man- 
ufacturing and sales rooms with all mod- 


shows a 


one 


ern conveniences for handling work that 
we manufacture and sell.” 
From Chas. C. Newton, proprietor of 
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the Newton Machine Tool Works, Phila- 
delphia, Pa.: 

“In respect to the business out-look, I 
have to say that the depression of the last 
four years will, undoubtedly, make a large 
demand for all iron work, in the near 
future. I know that railways are suffering 
for locomotives, and that every depart- 
ment of industry is in need of new ma- 
chinery and of improved facilities for the 
production of work. I think it is only a 
question of time when manufacturers will 
have a fair share of business. The Cuban 
question has, undoubtedly, retarded this 
somewhat, as Congress seems inclined, as 
usual, to interfere with other people’s af- 
fairs, rather than attend to the needs of 
our own country.” 

From the Niles Tool Works, Hamilton, 
5 

“The outlook for the machinery busi- 
ness is promising. Our line is about the 
last to feel the effects of improved busi- 
ness conditions. Idle machinery must 
first be put to work before additional ma- 
chinery is required. The low prices of 
all classes of machine product are com- 
pelling manufacturers to look about for 


(Continued on page 39.) 
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Help Wanted. 
Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
aline. The Cash and Copy should be sent to 
reach us not later than Saturday morning for 


the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
b to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional] space or insertions must be paid 
for in advance at regular rates. 


Pos. wanted,country,by young M. E. D,Am.Macu. 


Help Wanted—Good pay for leisure hours. Geo. 
W. Lord, Philadelphia, Pa. 


Allround machinist and tool maker wants posi- 
tion. Box 220, AMERICAN MACHINIST. 


Tool maker, first-class, used to drawings, wants 
position. Box 221, AMERICAN MACHINIST. 


Pattern makers—3 A 1, reliable exp. men.; N. Y. 
city work; state wages. Box 224, AM. MACHINIST. 


Practical and successful designer, A 1 draftsman, 
20 years’ varied experience, designer «f high grade 
engines, desires position. Box 263, Ridgway, Pa. 


Wanted—First-class, all-» round blacksmith; per- 
manent position for right man; state age and ex- 
perience. Atlanta Machine Works, Atlanta, Ga. 


A first class tool die maker and draftsman wantsa 
change; 15 yrs.’ exp.; interchangeability of parts a 
specialty; investigat on courted. Box 2.9,AmM.MAcH. 


Wanted—A mechanical d’ftsman (practicx]) who 
has had some experience on printing p: esses. State 
ref., age and wages expected. Box 223, Am. Macu. 


Mechanical Draftsman Wanted—One who has had 
éxperience and is capable of designing special auto- 
matic machinery for working iron and brass cast- 
ings. Address Box 210, AMERICAN MACHINIST. 


Milling machine foreman is open forengagement ; 
used to Br own & Sharpe Universal and all kinds of 
milling on machine tool work; gear cutting; can 
make tools for machines; best of references. Box 
225, AMERICAN MACHINIST. 

Technical graduate, with 7 years’ experience in 
shop and in charge of design and erection of high 
speed engines and power plants, wants position as 
erecting engineer or draftsman; well qualified. 
Engineer, Box 61, Hartford, Conn. 


First-class mech’ldftsmn., isopen forengagement 
as inspector, ass't eng’r or draftsman; thoroughly 
competent to est. system in dwg. room: tech. edu.: 
4 vears’ heavy eng. work and power plants: Corliss 
especially; best of refs. Box 215, AM. MAcHINIS?’. 
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Wanted—A young assistant. as partner, by a 
practical constructing and erecting engiveer with 
an established business; one faniliar with steam 
and electrical work preferred, and who can invest 
$5,000 to $10,000, and will d-vote energy and close 
attention to a paying and rapidly growing business. 
Possibly a .echnical grad uate.de sirous of becoming 
a contractor, associated with a man of twenty-five 
years’ practice, can address at once, Box 226, AMER- 


I1CAN MACHINIST 
A A A 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue 
Answers addressed to our care will be for 
warded, 

Cheap 2d h’d lathes & planers. 8S.M. York,Clev’d,O. 
F. A. Welles, Milwaukee, Wis. 
Box 


Calipers & Gauges. 


Wanted—Carbonized wire for chain rivets. 
217 AMERICAN MACHINIST. 


All kinds of engines and machinery built to order. 
New Jersey Machine Works, Newark, N. J 


Best and cheapest Bolt Header, made by Baush 
& Harris Machine Tool Co., Springfield, Mass. 


Light and fine mach’y to order; models and elec- 
trical work specialty. E 0. Chase, Newark, N. J. 


Special mach’y for manuf. of bicyclechains. Full 
particulars. Garrard, Ryland st., Birmingham, Eng. 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,O. 


We make a specialty of Shartle’s patent safety 
set collars. Prices low and samples free. Middle 
town Machine Co., Middletown, Ohio. 


Wanted—Engine with automatic cut-off, about 
50 H_ P.; must be in perfect conditi nm; give full par- 
ticulars and price Box 222, AMERICAN MACHINIST. 


We offer an exceedingly fine lot of first-class 
second-hand machinery, lathes, planers, shapers, 
drills, millers, screw machines, etc. Call. or get 
list 17 B. The Garvin Mach. Co., 440 Canal st. N.Y. 


Wanted—An Idea. Whocanthink o some sim- 
= thing to patent? Protect your ideas; they may 

ring you wealth. Write John Wedderburn & Co.. 
Patent Attorneys, Washington, D. C., for their 
$1,800 prize offered to inventors. 





Ld 
CONN. 


Pipe Cutting and Threading Machinery, 


CURTIS & CURTIS 
66 CARDEN 8T., BRIDCEPORT, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 





Columbia University 
in the Zity of New York. 


SCHOOL OF MINES, 

SCHOOL OF CHEMISTRY, 
SCHOOL OF ENGINEERING, 
SCHOOL OF ARCHITECTURE, 
SCHOOL OF PURE SCIENCE. 


Four years’ undergraduate courses and spec- 
ial facilities for graduate work in all departments, 
Circulars forwarded on application to the Secre- 
tary of the University. 





Automatic Solid Die Bolt 


THREADING 
MACHINES. 


Two Styles. Four Sizes. 
Send for Catalogue “A.” 
WEBSTER & PERKS TOOL CO. 
Cor. Spring and Monroe Sts., 


Springfield, Ohio. 






i 
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(Continued from page 38.) 
improved machinery to reduce cost, and 
machinery builders will have an increased 
business from this source Machinery 
twenty or thirty years old will not an- 


swer under present conditions. Improve- 





ment in monetary conditions will event- 





ually lead to increased business in lines 


similar to ours. When bonds for the 
construction of railroads and for other 
enterprises can be floated, business will 
come to us. We anticipate a large ex- 
tention of electric railway lines Com 





pressed air is also receiving considerable 
attention, and may be adopted extensively 
by suburban lines, all of which will call 
for machinery for building engines, elec- 
tric machinery, compressors, cars and 
other equipment. We have been fortun- 
h] 


ate during the period of trouble (which we 


trust is now at an end), running fully two 








thirds of our force full time. We have 
taken advantage of the times to make 


many improvements in the plant and the 


I 2" Hendey-Norton Lathe product. Our main improvement has been 


the construction of a new foundry build 


is fitted with drawing-in sleeve and American Watch Tool Co's ing, which enables us to handle all 
standard chuck, used in making small taps, reamers, etc. Work classes of work to great advantage 

finished first and cut from bar afterwards. No centering required. A machine tool establishment whose 
See carriage reverse lever by right-hand side of apron; no reaching name we do not feel at liberty to mention, 


for countershaft shipper required. but which is a very important one, sends 


the following communication, which, al- 
though brief, is perhaps as significant as 
any of the rest. 

“We beg to say that business conditions 
are such that we prefer not to say any- 
thing for publication at this time.” 

Quotations. 


New York, Monday, December 28th 
Iron—American pig, tidewater delivery : 





No. 1 foundry, Northern......... $12 00 @$13 00 
No, 2 foundry, Northern........ 11 50@ 12 00 
No. 2 plain, Northern... ......+...- 11 25@ 11 53O 
Gray Forge senknieave sess 11 00@ 11 80 
No. 1 foundry, Southern............. 11 50@ 12 00 
No. 2 foundry, Southern............. 11 0O@ 11 B 
No. 8 foundry, Southern. . 1050@ 11 00 
No. 1 oft, SOUCRETR..... .....ccccceces 11 00@ 11 50 
No. 2 soft, Southern........... -. 10 #0@ 11 0 


Foundry forge, or No. 4 Southern 10 25@ 11 00 

Bar Iron— Base-—Mil! price, in carloads, on dock; 
common, 1.10 @ 1.15c.; refined, 1.20@1.50c. Store 
prices : common, 1.40 @ 1.50c.: refined, 1.50 @ 1.80c. 

Tool Steel—Ordinary sizes, standard quality,6@ 
7c., with some brands perhaps a lictle less; extra 
grades, 11 @ 12c.: special crades. 16c and upward 

Machinery Steel—Ordinary brands, from store, 
1.65 @ 1.70¢ 

Cold Rolled Steel Shafting— Base size in carloads, 
about 2léc.; 23%c. for smaller quantities from store. 

Copper—Carload lots, Lake Superior ingot, 1154 
@ 11k6c; electrolytic, 11% @ 11\4c.; casting copper, 
llc, 

Pig Tin—For 5 and 10-ton lots, 12.90 @ 12.95c., f.0.b. 

" 6' ] | | N ] } AD me In ti a. ache : o> - 
4 e f= ‘Ve “ » Spelter—In carload lots, New York delivery, 

I4 x ene Cc Ss orton sat 1¢ 2 4.10c., f. o. b. and upward 

Antimony—Cookson's, 74% @ 714c.; Hallett’s, 654 





These lathes are modern, high-grade, practical tools, and are @ be 

: i ah : T Lard Oil—Prime city, present make, commercial 
specially adapted for tool-room work. They have the Norton quality, in wholesale lots, 40 @ 42c 
Attachment for screw cutting, giving 36 different threads and Aaa 


36 different feeds with only two changes of gear and movement M f 

of lever in gear-box from one notch to the other. Note the au- anutactures. 
tomatic stop under apron. It will automatically stop carriage SES, Ps SS CR ee ore 
at any desired point in either direction ; invaluable for internal 
or duplicate work. SEND FOR CATALOGUE. 


ing erected 

At Gray. Me... Mr. Frank Douglass will erect a 
steam saw mi'l 
. At Carthage. O., Block & Pollak are erecting a 
The Hendey Machine Company, large rolling mil — 

ad The Rudolph Paper Company, York, Me., intend 

ryA : ‘ 
I orrington, Conn. to install new machinery 
At Middleburg, N. Y., it is reported that a can- 


Agents for the Pacific Coast, Pacific Tool & Supply Co., San Francisco, Ca ; 
ning factory is to be commenced, 


{ Chas. Churchill & Co., London and Birmingham, Eng. At Cambridge. Mass.. W. Elston & Co. are to in- 
European Agents :~ Schuchardt & Schiitte, Berlin and Vienna ; 
Eugen Soller, Basel, Switzerland stall a new steam engine and boiier 





At Chattanooga, Tenn., the Chattanooga Sheet 
Metal Works will! build an extension 
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The Atlantic Refining Company. Vhiladelphia, 
Pa., are building a new brick factory. 

The Sinclair-Scott Company, Baltimore, Md., in- 
tend to build a new plant in that city. 

Wilcox, Crittenden & Co., Middletown, Conn., 
are building an addition to their plant. 

At Winnipeg, Man., Kelly Bros. are making prep- 
arations for erecting their asphalt plant. 

The Toledo Brazed Fork & Tube Company, To 
ledo, O., will build an addition to its plant 

At Sisterville, Wheeling, W. Va., the Hays Iron 
& Steel Company will put up new buildings. 

Schoolfield, Polk & Co,, of Pocomoke City, Ind., 
intend to make extensive additions to their plant 

At Philadelphia, Pa., Mr. Brouse will 
erect a planing mill at American and Norris streets. 

Matthai Ingram & Co., Baltimore, Md., are put- 
ting up new buildings and making other improve- 


George 


ments. 
At Kansas City, Kan., a new flour millis to be 
erected. Mr. E.G. Blair, of Atchison, Kan., is in 


terested, 

The Colvin Foundry Company, Providence, 
contemplate the erection of a new foundry 
pattern shop. 

The Nardle 
Birmingham, Ala., 
ing machinery. 

At Mannington, W. Va., a large 
factory is to be erected. Mr. A, M. 
the prime movers. 

At Fonda, N. Y., Mr. H. 8 
tady, N. Y., has leased the 
and will add new machinery. 

William Weightman, of Philadelphia, is to erect 
a new factory to be used for light manufacturing 
purposes on Commerce street. 

The Morgan Engineering Company, Alliance, O., 
will erect and operate an extensive tin plate plant 


R.1.. 
and 


Tynes Foundry & Machine Company, 
intends to install new gold min 


window glass 
Fox is one of 


Hilton, of Schenec- 
Fonda Knitting Mill, 


in connection with their works. 

The Kennet Mining Company, Anaconda, Mont., 
of which W. B. Millard is general superintendent, 
expect to erect a reduction works in the spring 

At Indianapolis, Ind., a new brewery is to be 
erected by the American Brewing Company, of 
which J. C. Sehaf, Herman Halrich and Eugene 
Bretney are directors. 

The extensive machine shops of the Northern 
Pacific R. R. at Glendive, Mont., were recently de 
stroyed by fire. Almost all machinery and four en- 
gines under repair were destroyed. 

A, Lucas & Sons, at Peoria, Ill., is the name of a 
new company, capital stock $25,000, to manufac- 
ture architectural iron. Incorporators: Adam Lu 
cas, Emil E. Lucas and Hugo V. Lucas, 

Lockwood Tubular Well Machine Company, at 
Peoria, Ill., has been formed to manufacture well 
machines. Ineorporators: Elias R. Lockwood, 
Lucia K. Lockwood and H. R. Daugherty 

The Kootenay Iron Works is looking for a loca- 
tion at Nelson, Wash., to erect a large foundry. 
Messrs. A. R. Burrow, Geo. W. Richardson and Geo. 
A. Bigelow, Spokane, Wash., are interested 


At Pittsburg, Pa., anew steam laundry is to be 


erected, and will be called the New Method Laun- 
dry. The most improved machinery will be in- 
stalled. Mr, Jas. A. Reed is president of the com- 
pany. 


a new mining company has 
Hacker, Greenville, 


At Leadville, Mo., 


been formed, in which J. E 


Tenn., C. P. Colton, Canastota, N. Y., are inter- 
ested New pumps and machinery will be in- 
stalled 


International Mattress Machine has 
been formed at Chicago, capital stock $100,000, to 
manufacture and sell mattress machinery. Incor- 
porators: John H. Whipple, Robert Vansands, Ar- 
nold Heap. 

Fifth Wheel Manufacturing & Pipe Bending Com- 
pany, of Flushing, L. 1, has been incorporated; 
capital, $150,000. Directors: Richardson CC Lay- 
ton, T. W. Rydsdale, of Brooklyn, and Charles J. 
Goulden, of New York City 

At a meeting of the board 


Company 


of directors of the 


Ranken & 
St. Louis, Mo., held December 15th, they decided 
to liquidate the affairs of the company, and pend 
ing a reorganization or a sale of the property to 
take no further contracts. At the same time the 
hope is expressed that the business will be reor-- 
ganized and operations resumed. 


Fritsch Foundry & Machine Company,. 





HARTFORD, 
@ CONN., U.S.A. 


* Pratt § Whitey Cs 


- MAKERS OF... 


= Fine Machine Cools. «= 


Complete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. Gauges and Small 
Tools for all Machine Work. Drop Hammers and Trimming Presses. Forging 
and Trimming Dies for all classes of work. 
) Whitechapel Road, London, E. 
21 Rue Martel, Paris. 
Austria—SCHUCHARDT & SCHUTTE, Berlin ana Vienna, 
281 Franklin St. New York—123 Liberty St, 


Fine Reamers, Taps, Dies & Screw Plates 
IN CREAT VARIETY. 
«‘LIGHTNING”’ and *“*“GREEN RIVER BRANDS”’ 
SEND FOR CATALOCUE. 


WILEY & RUSSELL MFG. CO., 


GREENFIELD, MASS., U. S.A. 


Agents in London, Selig, Sonnenthal & Co,, 55 Queen Victoria St. 


Che Principles of Mechanism 


By Prof. S. W. ROBINSON. 
325 Pages. 433 Cuts. 8vo, Cloth, $3.00. 


JOHN WILEY & SONS, 53 E. 10th Street, New York City. 
SPEAKING OF LATHES 1 {\<sre betaine nem i 


to 15-in, swing, in various lengths, both engine and speed 
lathes. Our designs are the latest and most approved, 
while the workmanship, material and finish are of the high- 
est order, Our catalogue will tell you all about them, as 
well as of our planers, shapers, drills and other tools and 
supplies. 


SEBASTIAN ‘LATHE COMPANY, 
117 and 19 CULVERT STREET, CINCINNATI, OHIO. 


STAR LATHES 


Foot Power Screw Cut- 
ting, Autematic Cross 
Feed, 9 and 12” Swing. 

Send for Catalog B. 


Seneca Falls Mfg. Co. 
687 Water St.,Seneca Falls,N.Y. 


Buck & HICKMAN, 281 
France—FENWICK FRERES & CoO., 
Germany and 
Boston 


England 


Chicago—42 and 44 South Clinton St. 





GREEN. RIVER TAPER REAMERS 
]= FOR FINE MACHINISTS WORK GROUND ACCURATELYTO S/Z 
(SH Nez. aS i Yet Ys 2 we Ss “Ag 
TAPER 34 in OF To 


Ye INC 

















9 to 15 in, Swing. 


CATALOGUE FREE. 














DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST., N.Y. 


Baw doe of ™y potent» ofhe ing 
Book, Com for Fra. and forssqn Countries, 
Covttinounty for Whe waat Fourteen y tana. 


PP a 
WE CLAIM THE FoLLowmN MERTTS FOR JENKINS BROS.’ VALVES. 


i. Manufacturered of the best Steam Metal. 

2. No regrinding, therefore not constantly wearing out the Seat of the Valves, 

3. Contain JENKINS DISC, which is suitable for all Pressures of Steam, Oil 
and Acids, 

4. The Easiest Repaired, and all parts Interchangeable. 

5. Every Valve Tested before leaving the factory. 

6. ALL GENUINE stamped with Trade Mark. 


JENKINS BROTHERS, New York, Philadelphia, Chicago, Boston. 




















EMERY 
WHEELS. 








ILLUSTRATED 
CATALOGUE 


FREE. 

















MACHINE TOOLS. 


Distinctively Modern 
AND Labor-Saving. 


BETTS MACHINE CO. 
=" Wilmington,  - - Del, U.S. A. 














December 31, 1&Of 


AMERICAN MACHINIST 





F, E. REED COMPANY, Worcester, Mass. 





We make a specialty of the manufacture of Engine Lathes. 


New York, Pittsburgh and Chicago 
9 Leonard Street, Finsbury, London, E 
21 Rue Martel, Paris. France 


C., England 


- MANNING, MAXWELL & MOORE, 
CHAS. CHURCHILL & CO., Ltd., 
AGENTS, FENWICK FRERES & Co, 
GUSTAV DIECHMANN & SOHN, Zimmerstrasse 87 
G. KOEPPEN & CO., Moscow Russia. 


, Berlin, S. W. 12, Germany. 





e¢-¢- ¢-> €-> > €-e- e> 


133 3-3-3 <3 3-3-3 3D-3DO 





|) ee ae ae ee ee ae at at at at ee 


LD LD D-DD DD DO 


- J. E. SNYDER, 98 Beacon St. 


London Agents, ¢ 
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UPRIGHT DRILLS és 


A SPECIALTY. 


SIZES: 20 Post, 20 Power Feed, 21" b.g. p. f., 25° b. p. f. 
% Stationary Head, and 24, 25°, 28, 30°, 34° and 36 b. . £. 
2 Sliding Head. 
4 
These drills are all first-class in workmanship and material 
For rapidity in handling they excel all fue for general all 
around purposes they have no superior. T can send you a list 
is uaenes of the largest and be st equipped pla ints in this coun 
try to prove the above statements I give my undivided 
attention to my business, and know all about every machine 
that leaves my works. Machinery dealers say my drills seldom 
ever give any trouble. Honesty is my motto. Send for new 
improvements 


» Worcester, Mass., U.S.A. 


W. BURTON, GRIFFITHS & Co 


This is our No. 5 Grinder 
in m uiniature It shows 
the general design of our 
ods Notice the et 
gine lathe boxes 
Ww hat lo you want 
the line of grinding n 
chinery ? 


DIAMOND MACHINE CO.. Providence. R.1. Chicago ih 
— TEN WICK re E R zs. a 
Rerlin. SCHUCHARDT & SCHUTTE 
Copenbagen, V. LOWENER 








L. SEWARD BACON, 
Attorney at Law and Solicitor in Patent Causes. 


614 F Street, N.W 
WASHINGTON, D 
Corresp ence Prompt Ane 





EDWIN HARRINGTON, SON & CO., tac., 
i= 1515 Penna Ave., Phila., Pa., 


/ 
\—f 
i= : k aoa 
"| = i go => 
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sees, Travelir SPR trey™ sta 














PATENTS, HENRY H. BATES, Soficitor, 


Counselor in Patent Cases. 
Formerly Examiner-in-Chief, Board of Appe als, U. & 
Patent Office. Applications prosecuted. De fences im 
dicated. Correspondence invite a 
Address, MceG1i1.I. BUILDING 


aN a 
AY RR 
a FFEL&ESSER p>! 


air NEW YORK, RCo 
Drawing. ih 
=‘ Materials, |) 


| Serveying Instruments, 


Largest and Best Assorted Stock in America. 
All Requisites for Field or Draughting Room. 


CATALOGUE ON APPLICATION. 


Washington 0 Cc 
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SPECIAL MACHINERY 


Made to Suit You in 


PRICE AND QUALITY. 
~w—_ JAS. P. WETHERILL, 


CHESTER, PA. 
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MACHINISTS’ SCALES, Patent End Grad- 
uation. We Invite Comparison for Accuracy 
with all others. Every Scale guaranteed. 
Send for list. COFFIN & LEIGHTON, 
Syracuse, N. Y. 








WE MILL ae xinos oF 


The Newark Perfect finish 
Machine Tool Works, Absolute accuracy 
NEWARK, N. J. Not cheap 


FACE AnD vid peggy 


4ATTER MAF 


~ CAMS 





One 
Quality. 


4 









Aw ~9-394- CE CEO E- kR COB 


is “especially designed for long . 
terms of service under most ex- ¢ 
acting conditions, where it will ever be ¥ 
9 found worthy of your confidence—weal- 6 


6 lude to THE EXCELSIOR VALVE. # 





e 104 John Street, 


th Te Te 2 oe 0 ee) ge Oe ge Oe ge Oe ge Oe 


9 It does cost a little more than common 

6 Valves, but not so often,*and it exerts § 
© a “back pressure” on your expense ac- § 

i count long enough to convince you of its : 
9 true “cheapness.” 
f little Catalogue of its “whys and where- 9 
§fores”? It may be had for the asking. ¢ 


€ THE KELLY & JONES CO., } 


Would you like a@ 


"] 


New York. 5 
a 


ST EE, SPIRIT 


LEVELS. 








Light, strong, accurate, “wide face, nickel- 
plated. A wise mechanic will buy no other. 
Catalogue of tools on application. 


SAWYER TOOL CO., 


ATHOL, MASS. 
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Mechanical Computers 


_ . : ‘ij » 3 y ‘ / a ~¢- 1- ~ 
Save Time and Work, Prevent Mistakes, 
and are Efficient and Simple. 
m hh bh 

Recognizing the great usefulness to mechanics, draftsmen and engineers, of the com- 
puters originated by Mr. William Cox, we have made arrangements to put those most used, 
in the field covered by the AMERICAN MACHINIST, on the market. 

These devices are useful and accurate instruments—not toys—and thousands are in use 
by eminent engineers—time savers, mistake preventers. 


The following computers in stock—ready for delivery: 

No. 6. Steam Engine Computer, works out the dimensions of cylinders for simple and compound 
engines, the length of stroke, number of revolutions, mean effective pressures, horse-power, etc., of all kinds 
of steam engines. 

No. 7. Boiler Horse-Power Computer, gives the horse-power of a boiler according to the standard of 
the hourly evaporation of 30 pounds of feed-water at 1oo degrees Fahrenheit, into steam at 70 pounds gauge 
pressure, corresponding to the delivery by the boiler of 33,305 heat units per hour. 

No. 11. Rectangular Beams Computer, gives the breaking and the safe load for any rectangular beam 
of wood, stone, iron or steel, with any factor of safety up to 30, and for 11 different kinds of loading. 

No. 14. Pulley and Gearing Computer, gives the corresponding diameters of pulleys, or the number 
of teeth of drivers and driven wheels, to run any desired number of revolutions, also to produce a given belt- 
speed or circumferential velocity. 

No. 16. Belting Computer, gives the width of belt to transmit any given horse-power at any given 
belt-speed, and vice versa. 

No. 17. Shafting Computer, gives the diameter of shaft to transmit any required horse-power, at any 
number of revolutions, and vice versa. 

No. 18. Safety Valve Computer, solves the formulas giving the pressure in pounds per square inch 
exerted by the weight, the lever and the vaive, the sum of these three being the steam pressure at which the 
valve will blow. It also gives the position of the weight for steam to blow off at any required pressure. 


The sizes, styles and prices are as follows: 


No Pirie SIZI yng ‘ wer ai ¥ ~ Ca 
s Boa 

6 REET ECCT eT Ee Tree higher i4x 53 $1 25 $1 75 $2 00 $2 50 
a oe ” oe Centa & Gaia Riel aA Naoto a 6'2x 8 I 50 2 00 2 25 

7 BONG? TIOTGe-POWE!S. 26.6 cc cco ce cass «oes 44x 5% ‘ge 175 2 00 2 50 
5 ¥ Si Re ee fae a or rer rare 6%x 8 I 50 2 00 2 25 

11 MOCtHROWIAT BEAMS. «6.6 .0c ccc cee 000 500s 12 = 14 2 50 3 50 os : 
I4 Pee CN GOOINUD,, <a ives ck cvni ese ee 414x 6! 50 I OO : 2 2 00 
16 Belting, Horse-Power .......... ses: 614 x 6! 75 I 25 I 50 3 00 
17 Shafting, ‘ Ba Srey nee eee er bats 6%x 6% 75 I 25 I 50 3 00 
18 i ee a eae eT re 44x 534 I 25 I 75 2 00 2 50 
‘“. is og 6%x 8 I 50 2 00 2 25 


Sent, postage paid, on receipt of price. Address, 


American Machinist, 


256 Broadway, New York. 
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CONSULTING MECHANICAL ENGINEERS. 
4 Aa A&A 


WM. H. BOOTH, 


Mem. A.S.C. E. Steam and Hydraulic Engineer 
Inventions introduced to Financiers and Others 
17 Shaftsbury avenue, LONDON. W. 


CHARLES A. HAGUE, 
Consulting Engineer. Pumping Plants, Power 
Plants, Steam, Water, Electricity, Designing 
and Experting, 
39 Cortlandt Street. New York City. 


WILLIAM H. HONISS, 








Mech. Eng’r. Designer.and Supervising Constr, 
of Aut. and Special Machy Inventions Devel- 
oped. Expertin Patent Cases. Hartford,Conn, 





C. L. REDFIELD, 


Designer of Special Mac anery. 
Expert in Patent Causes 


Room 604, 269 Dearborn Stre et. Chicago. Il 


OLUF TYBERG, 


Mechanical Engineer Inventions developed, 
Special and aut. labor-saving machinery designed 
and construction supervised. Shop system and 
economy in mé anufac ture a specialty. Vanderbilt 
Building, No. 132 Nassau St., New York City. 


WM. O. WEBBER, 


Consulting Engineer. Shop Methods and 
Economic Production a specialty. 
No. 84 Mason Building (Tel. 542). Boston, 








Mass. 





T. SHRIVER & CO. 


333 East 56th Street, N. Y. 
lron and Brass Founders and Machinists 


Oe>e> <39<~3<3<30 a ie 


Send for Catalog A. M. 
JOHN STARK, 
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222 Moody Street, Waltham, Mass., U. S. A. 


TUERK BROS., 
3545 West Randolph strees, Chicago, Ill. 


of any size, moulded on machine 
—no pattern needed. 


PULLEYS 





GEAR of any diameter, foce ant pitch, on CHAS. CHURC gm a u ~ oe oss street, Finsbury, 
Moulding Machine—no pattern needed. oo) Se ee Ee gk Ee 











PUNCHING »° SHEARING MACHINERY 
 ©° BOILER MAKERS ROLLS. 3% 


View Doty MANUFACURING ©: 
Janesville 3° Wif@n fin. | 




















Engine Lathes 


to 30 


inches. 


DIETZ, SCHUMACHER & BOYE, 


70, 72, 74, 76 Plum Street, 
313, 315, 317 West Second Street, 


CINCINNATI, OHIO, U. S. A. 
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WAINWRIGHT 
HEATER 


74 
73 
3 
74 
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t is better, will be found in our st 
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New Catalogue K. 


e 


TAUNTON 
LOCOMOTIVE MFG. CO., 
TAUNTON, MASS. 





KIDD DRILL RODS 
ano NEEDLE WIRE, 


KIDD STEEL WIRE COMPANY, Limited. 


VANUFACTURED 
BY THE 


All our Rods and Wi re ma le from the finest 
grade of steel, esp esigned for the pur 
pose an irawn very accurate to size sarge 


ctr Ma fly arenou 


ABBOTT, WHEELOCK & COMPANY, Agents, 
NEW YORK, BOSTON AND CHICA‘ 














Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Cor. Lake and Kirtland Sts., Cleveland, O. 


99 Reade Street, New York. 

85 Queen Victoria St., London, Eng. 

5 Neue Promenade, Berlin, C., Germany. 
Vaczi, Korut 26, Budapest, Hungary 





You will always get better results by specifying the purpose 
for which steel ordered is to be used. HAVE YOUR STEEL 


FITTED TO YOUR WORK. This is our specialty. 
CRESCENT STEEL pier 
COMPANY, DENVER. COL. 
STERLING 
EMERY WHEEL MFC. CO. 


210 THIRD AVENUE, TIFFIN, O. 


) MANUF 





Advance Safety Emery mary Corundum Wheels, 
with or without Wire Web. 








Armstrong’s Pipe Threading ane 

Cutting-off Machines 

Both Hand and Power. 
Sizes 1 to 6in. 


Stocks and Dies univer- 
sally acknowledged to be 
THE BES 


Send for Catalog. 


T. we\ the Armstrong Mfg. Co 
» Bridgeport, Conn. 










FRANK BURGESS, 
PROPRIETOR 
5 Hartford St... Be a , Mass 


“a 3,200 Sizes Spur, Bevel, 
4 ® Spiral, Worm, Rack, EI- 
liptic, Internal, etc. 

Send for 1896 Catalog 









“ 


ELECTRIC MOTORS | 


Write for our Book of Information. 


GENERAL ELECTRIC COMPANY, 


44 BROAD STREET, NEW YORK. 


BETHLEHEM 
ROTARY SHEAR 


Will eut Sheet Metal and 
Plates 44 inch thick or less, in 
circles, curves or straight 
awny, any length, any widtb 
up to 31 inches. 


BETULRARM FOUNDRY AND 
MACHINE GOMPANY, 
South Bethlehem. Pa- 





eee 


ADJUSTABLE REAMERS. 


PLUG AND RING 
» GAUGES em 


Cast Steel and 
Cast Iron. 





SEND FOR DESCRIPTION 
AND CIRCULARS. 


New Haven, Conn. 











R. M. CLOUGH 
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BOOK DEPARTMENT. 


This department has been opened for the convenience of our readers. The books here listed are recommended by our editors as being good 3 


the date of publication, author, size and number of 
on C,O, D. orders. Cash must accompany order. 


Address, AMERICAN MACHINIST PUBLISHING CO., 


wees are given. 


We cannot send books for examination, charge them to book account or 
e will pay postage to any part of the Universal Postal Union. No books exchanged, 


256 Broadway, New York. 











Strength of Materials and Structures. Sir J 
Anderson, C. E. An excellent bovk fur mechanics 
who wish to know something of the properties of 
materials out of which machines are constructed. 
It also treats on the strength of beams, girders, gear- 
ing columns, cranes, roof trusses, riveted struc- 
tures, boilers, pipes, etc. Easily understood, 302 
44 x 64-inch pages; 66illustrations............. $1.50 


Practical Mechanics. John Perry, M. E. One 
of the best bowks on the science of mechanics and 
machinery. Especially for non-mathematical read- 
ers. 2564x 64-inch pages; 148 illustrations. .$1.50 





The Mechanics of Machinery. Alex. B. W. 
Kennedy. A standard and excellent authority on 
the problems involved in scientific machine design. 
Useful to all students of machinery, but requiring 


some knowledge of mathematics to be fully 
understood. 652 444x7-inch pages; 374 illustra- 
tions..... aah ndccewOeter eos eS aenewe pacuesinae $3.50 


Elementary Manual on Steam and the Steam 
Engine. Andrew Jamieson. Intended especially 
for beginners in the science of steam engineering. 
Contains problems to be worked out by the stu- 
dent, one is a helpful book. 252 44¢x74-inch 
pages; numerous illustrations.. ...... ...... $1.40 


Elementary Treatise on Mechanics. William G. 
Peck. A good book on the theory of mechanics. 
Designed especially for students in schools but use- 
ful to others, especially those who have some 
knowledge of mathematics. 296 444 x 744 in. pages; 
PII sic cites berecsotastensians wae $1.50 


Heat a Mode of Motion. Tyndall. The best 
known work on the nature and phenomena con- 
nected with heat, and one which no one who de- 
sires to understand the subject can afford to miss 
reading. Interesting and instructive. 591 5 x 74% 
in. pages; 125 illustrations ..... ... ... $2.50 


eeeeeee 





Pumping Machinery. Wm. M. Barr. 1893. A 
practical hand book on construction and manage- 
ment of steam and other power pumping machines. 
Written by a man thoroughly conversant with the 
subject, and a book well adapted for the use of 
practical men. 447544 x 9in. pages.......... $5.00 


A Practical Treatise on Gearing. Brown & 
Sharpe. 1896. Devoted to the shop side of the cone 
struction of gearing. Its source is sufficient recom. 
mendation, 156 6 x 9-in pages; 67 illustrations..$1.00 


A Manual of Marine Engineering. A. E. Seaton. 
1895. One of the best treatises on steam engine 
design. Devoted especially to marine engines, but 
large portions are equally adapted to stationary 
practice. Most of its rules are in algebraic signs 
and some knowledge of algebra is essential to its 
use. 585 544 x 844 in. pages; 144 illustrations. . $6.00 


Boiler Making for Boiler Makers. W. H. Ford. 


1888. A practical treatise on the shop processes of 
boiler making. 233 4 x 54% in. pages; 134 illus- 
NN so: 552 <ddsrsenrncdaurnreteberses ens ‘Gucl $1.00 


The Elements of Machine Design. W.C. Unwin. 
The Standard all around treatise on machine design. 
Contains considerable algebra, but most of its 
matter is useful to one not understanding algebra. 

Part I. General Machinery. 459 444 x 6% in. pages ; 


GOS THUGHTAEIONS.. 0 65k ccccccces eee 
Part II. Steam Engine. 291 444 x 634 in. pages; 
PI ioc pdabsecencetsne pavbeesect $1.50 
Slide Valve Gears. F. A. Halsey. 1890. Full 


Makes the slide 
135 5 x 744 in 
$1.50 


of diagrams but no mathematies. 
valve us plain as words can do it. 
WROSs TH TIO CPACIOIG 6 o.cic sce scceceraccceces 

Link and Valve Motions. W. S. Auchineloss 
1891. A work that bas been standard fora quarter 
of a century, especially on link motions. Newly re- 
vised. 138 834 x 834 in. pages; 5z illustrations.. $2.00 


Milling Machines—A Treatise on their Construc 
tion and Use. Brown & Sharpe Mtg. Co. 1806. This 
book has been recently revised and its scope ex- 
tended. It is simply indispensable to the mechanic 
who does or who wishes to use the milling ma- 
chine intelligently. 246 6x9-inch pages; 81 illus- 
GI cias geavesateande. 3s oceeastcuicoueenee $1.25 

Ways and Means. For metal workers, model 
makers, watch and tool makers, jewelers, drafts- 
men, etc, This book is written by our correspond- 
ent, A. H. Cleaves, and in it will be found illustra- 
tions and descriptions of many approved devices 
which are used in watch factories and other shops 
to facilitate tool making and other manufacturing 
operations. Very many things will be found in it 
of great value to every machinist, tool maker and 
draftsman. 158 444 x 7-inch pages; 126 illustrations. 
Price. .. ; $1.00 


The Mechanical Engineer’s Pocket Book. Wm. 
aent. 1895. The latest and only American Mechan- 
ieal Engineer’s Pocket Book. 10874 x 644in. pages ; 
TOD TUSCPREIONS. . cececccscvcscccses. $5.00 


A Catechism of the Steam Engine. John Bourne. 
1886. One of the very best beginners’ books on the 
steam engine that has ever been written. Question 
and answer style.. .. $2.00 





A Practical Treatise on the Steam Engine. 
Arthur Rigg. 1888. An excellent treatise on the 
construction of the steam engine. Contains a few 
simple formulas. Expensive but worth the money. 
812 844 x 11 in. pages; 200 illustrations and 91 full 
REI IE: Resenetatr ie: $10.00 


The Steam Engine. Geo. C. V. Holmes. 1895. 
An excellent English treatise on the construction 
of the steam engine. Rules for proportions are 
given in algebraic signs. 528 414 x 634-inch pages; 
BIG THUDSENIONE, . vccnc Gresescccccececccsveeece 2.00 





Odontics—A Complete Treatise on the Teeth of 
Gears. Geo. B Grant. 1891. Originally written 
forthe American Machinist, and a superior treatise 
on the theory of gear teeth. No mathematics but 
lots of hard thinking. 1036 x9 in. pages; 169 illus- 
trations... . .... $1.00 


A T eatise on Steam Boilers, their Strength, 
Construction and Economical Working. Robert 
Wilson. 1889. A standard English work, with ad- 
ditions giving American practice by J. T. Flather. 
A thoroughly practical book. 437 444 x 7-inch pages; 
ge ee © eee $2.50 


Indicator Practice and Steam Engine Economy. 
F. F. Hemenway. 1890. Thoroughly practical and 
useful. Gives much information on the action of 
steam in the steam cylinder and in language which 
anybody can understand who will try. 184 5x7- 
inch pages; 45 illustrations. ............... -- $2.00 


Extracts from Chordal’s Letters to the ‘‘Ameri- 
can Machinist.’’ 1889. No mechanical writings 
ever attracted the attention of these famous let- 
ters. Every machinist should own a copy. He 
reads it through twice a year and finds it new 
every time. Begin anywhere and read either way. 
$06 534 x 734-Inch pages .........cccccccccccees $2.00 

Treatise on the Richards Steam Engine Indicator 
and on the Development and Application of Force 
in the Steam Engine. Chas.'T. Porter. 1894. Al- 
though a non-mathematical book it gives an excel- 
lent outline of the philosophy of the steam engine. 
It is hard reading and should be attempted only 
by those who mean business. 285 534 x 8%-inch 
SNS nc0's a cenerens daaadeecde® ieee 


A Library of Steam Engineering. Fehrenbatch, 
1895. Itlustrates and explaius every kind of steam 
engine, stationary, locomotive and marine. 
Has chapters on the mathematics of steam en- 
gineering, covering all possible points, but in plain 
figures. Can be understood by any man with a 
common school education. A whole library of 
steam engineering. 800 644 x 94 in. pages ...$5.00 


Catechism of the Locomotive. Forney. 1890. 
Enlarged. Illustrated. 50,000 s :ld. Every begin- 
ner wants it, and every locomotive engineman 
ought to have it. 800 534 x8 in. pages. ...... $3.50 


Simple Lessons in Drawing, for the Shop. Rey- 
nolds, 1893. Twelve lessons that can be done with 
a $10.00set of instruments. The rudiments of draw- 
ing in the best form. 83 4x6%gin. pages .....50c. 


Theoretical Mechanics. J. Edw. Taylor. An in- 
troduction to the study of theoretical mechanics 
Clear, easily understood. Good book for begin- 
ners. Numerous problems to be worked out. 264 
44 x 74-inch pages... ek icotweee% se 


Hand Book of Practical Mechanics. Chas. H. 
Saunders. This book is designed especially for 
use in the shop and drafting room, and contains 
very many rules, tables and simple formule for the 
solution of such practical problems as are con- 
stantly coming up in the shop. It contains much 
valuable information for shop men, and is an 
excellent book for the shop. 116 644x4-inch 
pages...... Seba ria wiedanele’ nceetn Condesa $1.00 

The Modern Machinist. Usher. 1895. A prac- 
tical treatise on modern machine shop methods. 
Illustrated by 257 engravings. Does not contain 
descriptions of machine tools, but of special tools 
and appliances, methods and plans of doing work 
with them. The book is one that every mechanic 
should have. 322 434x7% in. pages. ...... .. $2.50 


How to Save Money in Railroad Blacksmith 
Shops by the Use of Bulldozer and Helve Ham- 


mer. Reynolds. 40 illustrations of dies and 
work. Very valuable to shop manager and fore- 
man blacksmiths. 20 6x9in. pages...... ..... asc. 


Machine Shop Arithmetic. Colvin.& Cheney. 
1896. Piain rules showing shop men how to calcu- 
late spred of pulleys and gearing, how to figure 
the gears tur screw cutting, aoa giving a at 





many facts about tools which every mechanic 
Ought to understand...s.ccccocccescveee soc. 
Locomotive Running Repairs. Hitchcock. 


1892. A practical treatise on running repairs by a 
f 


practical man. Numerous diagrams and illustra- 
ee se 50c. 


Locomotive Engine-Running and Management. 
Illustrated. Sinclair. 1893. Enlarged. Best work 
on running and care of locomotives. Plain facts 
plainly stated. 416 434x7% in. pages........§2.00 


Modern Locomotive Construction. Illustrated. 
Meyer. 1892. Tells how to design, figure out and 
make every part of a locomotive. A work of 
reference, especially valuable to draughtsmen and 
those in charge of building and repairs. Large 
and elaborate. 658 9x 14in. pages..... ....- $10.00 








Practice and Theory of the Injector. Kneass. 


1894. The only complete work on the injector yet 
published. All about all kinds of injectors. 182 
OUND cnccce anewerareiccssssanet $1.50 





Progressive Examinations of Locomotive En- 
gineers and Firemen. Hill, 1893. Three hundred 
questions and answers to them, on firing and run- 
ning locomotives, Standard form of examination 
on several roads. Contains colored plates of 
standard train and engine signals. 97 4x6 in. 
PE dc aacanswnstsaticceveaacsoes pee ecoee cee 


seeeees 





A [anual of Machine Construction, for En- 
gineers, Draughtsmen and Students. John 
Richards. 1889. An extremely useful book for 
the drawing table. Contains many tabulated di- 
mensions of those details of machinery which are 
of frequent occurrence, and many suggestions 
derived from the author’s wide experience. 158 
534x104 in. pages. 91 illustrations and many use- 
SN 3 tychx Sauwebasesawmbnaes ovews ee 





Compressed Air ; Practical Information Upon Air 
Compression and the Transmission and Applica- 
tion of Compressed Air. Frank Richards. 1895. 
About the only bock in print that supplies the infor- 
mation on this important subject that so many 
are in search of. A practical book without mathe- 
matical ornamentation. 195 5x7% in. pages. 2 
illustrations and diagrams, with many useful 
ERI AE eR ERO NI $1.50 


Mechanical Drawing. A. K. Cross. 1895. A good 
book for evening classes in drawing or for any one 
who wants to go italone. A liberalsupply of prac- 
ticalexamples. 197 pages, 544x8in....... $1.00 

Motive Powers and their Practical Selection. 
Reginaid Bolton, New York. 1895. Treats of all 
the various means of obtaining or developing 
power. men, animals, wind, water, gas, steam, 
ete., with numerous tables of costs of operation 
and other general information. 267 pages, 5 x 7% 
SS | a eee wee * 


Metal Coioring and Bronzing. By Arthur H. 
Hiorus. 1892. This is the best book we know of 
on the subject indicated by its title. It is a record 
of actual experiments and practice by its author 
and a colleague, T. J. Baker, and is a thoroughly 
practical work. 336 4% x 7-inch pages; cloth.$1.50 


Press Working of Metals. Oberlin Smith. 1896. A 
book which comprises about all the literature on 
this subject. Written in an interesting and in- 
structive style. and should be inthe hands of all 
who have to do with such work. 276544 x 8%-inch 


pages; 431 illustrations; cloth binding........ 3-00 
Steel—A [anuai for Steel Users. Wm. Metcalf. 
1896. This is an excellent and practical book, and 


will be found especially well adapted to help those 
who must select and buy or forge, temper and use 
tool steel. Based on the experience of one of the 
highest authorities on steel. 169 434° x 74-inch 
pages; Illustrated; cloth binding....... eee $2.00 


Machinery Pattern Making. P.S. Dingey. 1892. 
Most of the matter in this book first appeared in the 
AMERICAN MACHINIST, but has been revised and 
additional items included. It is based on practical 
experience by the author. Few pattern makers 
will fail to find useful points in it, and most of 
them will find it very useful. 110 4% x 74-inch 
pages; 170 illustrations; cloth binding........ $2.50 
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RACY. 


WE ALSO MANUFACTURE 


Machine Tool Co. 


SUCCESSORS TO 


LODGE & DAVIS M. T. Co. 


OUR NEW PLANERS 


HAVE DEEP BEDS, HEAVY TABLES 
BROAD BOX HOUSINGS, SELF-OIL- 
ING, BRONZE BUSHED PULLEYS, 
QUICK RETURN TO THE TABLE, 
PATENT OILING DEVICES, POWER 
FEED TO THE HEAD IN ALL DIREC- 
TIONS. 


GREAT POWER AND ACCU- 


WE ARE LEADERS 


IN PLANERS TO-DAY! 


Engine Lathes, Milling Machines, Screw Machines, Upright and Radial Drills, Boring Mills, 
Shapers, Monitor Lathes, Bolt Cutters, Brass-Working Machinery, etc. 


WORKS: CINCINNATI, OHIO, U.S. A. 


BRANCH HOUSES: 


CHICACO. BOSTON, 
68 & 70 S. Canal St 36 Federal St. 


NEW YORK, 
107 Liberty St. 


ST. LOUIS, 
720 N. Second St. 


PHILADELPHIA, 
19 W. Seventh S? 


LONDON STORE—7 Leonard Street, Finsbury, London, England; ALFRED HERBERT, Manager. 
General Agents for Germany and Austria--GUSTAV DIECHMANN & SOHN, 87 Zimmerstrasse, Berlin, Germany. 





PLEO LESS 


sa Hiab © Speed « Engines. 


—_ 











Send for photos, 


description and estimates. 
W. D. FORBES & CO 
HOBOKEN, N. J. 


ssssssssssss 222222: 1302 Hudson Street. Two Blocks from 
aeesd 14th Street Ferry. 











DAWSON & GOODWIN, 


CEIICAGO, Iii. 


IRON AND BRASS WORKING 
MACHINERY. 


Engine Lathes, Metal Planers, Drill Presses, 
Screw Machines, Metal Shapers, Milling Machines. 


WRITE FOR CATALOGUE AND PRICES. 






=MILLING-CUTTER: 
Ls a7, aie Ses 
TNR ONS RL ET Pee 
Sn, =—wT . eens = 
~J.ERLANDSEN~\ S 
ne ay 
172 CENTRE ST ANEW YORK , 
SENDPOR CATALOGUE — 
Portable Key-Seater 
(PATENTED) 
Cuts key-seats 12 inches long without 
re-setting, in middle or end of shaft, 
up to 5 inches diameter—Automatic 
feed—Quick return; depth gauge. 
Price, with full set of milling cutters, 
f. o. b. $40. Weighs 50 Ibs. Larger 
machine for er-gine, ship-building and 
heavy mill work. Cuts up to 20- 
inch shaft.—3-inch keyways. J 8% 


JOHN T. BURR & SON 
South 6th St. and Kent Ave., 
BROOKLYN, N. Y. 

Keyway Milling and Broaching Machinery. 


Wecgantt? 














LATEST (\895) 
CATALOGUE? 








\B SO0O-FORT Y SIKXTH-YEAR-1\18936 
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DAIMLER MOTORS: 


May now be ordered from 
x1 TO 25 oe POWER 
un 


GAS, GASOLINE OR KEROSENE. 
Simple, Safe, Economical, Compact, Light Weight. 
Require no attention while running, and on account of perfect com- 
bustion, inside parts need cleaning but very seldom. 
Launches and Marine Motors now ready for delivery. 
engineer or pilot required. 


DAIMLER: MOTOR CoO., 


““Steinway,” Long Island City, N. VY. 
PREP EREREREE EEE EEK EEE EEE EEE ELE HH HH! 


Eclipse 






> 
? 
¥ 


No licensed 


ia 
. 
a 
¥ 
¥ 
¥ 
w 
vw 
- 





40 to 2,000 H. P.; All Styles. 
SCOCCOCOOOOOOOOOOOOOOE 


lectric High Speed Engines. 


TANDEM COMPOUND. 
POeooocecooooooece 


eece 
eee 
e 


imal 


“OTTO” 


Che Otto Gas Chetae Works, Inc. 


PHILADELPHIA, 


NEW YORK: 
18 Vesey St. 





CHICAGO: 
245 Lake St. 





Gas. 
Gasoline. 
Natural Gas 


Cae 





Ice Making Machinery. 


eeececeeere 


Engine Catalogue E. 
ice Machinery M. 


Corliss 
ENGines ire 


FRICK COMPANY, Waynesboro, Pa. 





Seeececeoseosoeoe 








AUTOMATIC 
WESTON HIGH SPEED ENGINES 
REPRESENTATIVES. 
Hi gh Pressure Boilers ' Jt ow L OLS. & CO., 126 Liberty Street, 
CRANTON SU PPLY & MACHINERY ¢ 2. 
AND... HOFF PMN: RUS SSELL CO., 82 Lake Street, 


WESTON ENGINE COMPANY, is «teen. Oo. 


THOS x 6 Light 
Painted Pest, N. ¥. Complete Power Plants 4.2102: in ver co, ame 





[RON Wome. 


OSWEGO, N.Y. 


TR RRRERRRRRRRORRRRR SS SO 


e 


e 


38 Cortlandt St., New York City. 


ec 


% % % % % § 


50 Oliver St., Boston, Mass. 


e 


e 


e 
&& 


512 Fidelity Mutual Bid’g, Philadelphia, Pa. 


AND 











GAS 


AIR COMPRESSORS 





WANT POWER? 


The PIERCE Gas and 
Gasoline Engine is the 
best and most econom 
ical. Address, 


19 Racine Street, 
Racine, Wis. 


PIERCE ENGINE CO., 


HE WEBER 








er RRR A 
GAS AND GASOLINE ENGINE CO. 
Invite your attention to their New Book 
on Gas Engines of all kinds. Tointending 
users of this kind of engine this work 


will be found an absolute necessity. Sent 

free to any address’ Ask for book G 

THE WEBER GAS AND GASOLINE ENGINE CO. 
KANSAS CITY, MO. 


GAS ano GASOLINE ENGINES 


Using Natural Gas, 
Coal s, Producer 
Gas and Gasoline di- 
rect from the tank 
| 1to 40H. P. Jnter- 
| esting Catalogue, 


/ THE SPRINGFIELD 
_ GAS ENGINE CO. 
. 80 W. Washington 8t 














SPRINGFIELD. @ 
This beats 
Wind, Steam or Horse Power. 
We omer the - 
21-2 ACTUAL 
WEBSTER /; HORSEPOWER 
GAS ENGINE , 


For $150, less 10 per cent. “ais. 
eount for cash. Built_on the 
interchangeable plan. Built of 
the best material. Made in 





pe “Engines 


J The MIETZ & WEISS 
Engines surpass all oth- 
) ersin reliability, dura- 


For RAILWAY and MACHINE SHOPS. 
Air Lifts, Pumps, Rock Drills. 


Write for Catalogue. 


(RAND DRILL cap 


100 Broadway, NEW YORK. 


Dry Steam 


Simpson’s 

Centrifugal Steam 
Separator. S, 
For Supplying Ci and Dry |; 
or Supplying Clean an {- 











y bility & economy ; pat- 
==> ented in ail poss BD a 


— 128-132 Mott St., NewYork 





es 
: 












lots of 100, therefore, we can 
make the price. Boxed for 
shipment, weight 800 pounds. 
Made for Gas or Gasoline. 


G2” Write for Special Catalog. 
WEBSTER MFG. CO.: 
1079 W.i5th St., CHICAGO, 








The Wolverine Stationary 
Gas and Gasoline Motors, 
Write for Descriptive Pamphlet. 


OLVERINE MOTOR WORKS 
12 Huron Street, — 
Grand Rapids, Mich., U. S. A. 









Steam to Engines,Dry Hou 

Place Separator as close to engine as possi- de 
ble, the steam taking a spiral course between H 
the threads causes the water to be thrown - 
by centrifugal force against the outer walls, j 
while the > om steam goes through the 
small holes to center of pipe. Steam” Se 
ean enter at A or b, as convenience may 


se gy Tames used in conveying steam 
long distanc for steam Hammers, 










~~ Hoases, Water Gas Generators, 
for all purposes where Dry SteamP@ 
fe necessary. 

Keystone Engine and 





CAS ENCINES, Best Ever Built. 





Machine Works, 5th and Buttonwood Sts., Phila. 


_ THOMAS HOEY, 147 Sumner Street, East Boston, Mass., 
JAS. BEGGS & CO., 9 Dey Street, New York, Agents. 


Agen 








BACKUS WATER MOTOR CO., Newark, N. J. 
Also Manufacturers of Ventilating Fans. 


Prouty Electro- 
; Gasoline Engine. 
When you buy an Engine buy 
the best. 
It costs a few cents to write to us 


— it saves you several hundred 
to hear from us. 


a The Prouty Company, 
334 Dearborn St., Chicago. 
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BAUSH & HARRIS MACHINE 
TOOL Ci CO. __HOLYOKE, Mass. 


MANUFACTURERS Of 


et Patent 
Radial 
Drills 


EVERY 
DESCRIPTION. 


TING 


CUT: OFF 


MACHINES, the Latest and Best. 
HURLBUT ROGERS MACHINE CO., 


SO. SUDBURY, beac 


aglish Agents: 
eer c urchill & Co., Ltd., 
London and Birmingham. 
















German Agents: 
Schuchardt & Schutte, 
Berlin and Vienna. 








Miner & Peck Mfg. Co., New Haven, Conn. 
RELIANCE Steet Castine Co., Ltd., 





MANUFACTURERS OF 


HICH CRADE 


STEEL CASTINGS 


OPEN HEARTH AND CRUCIBLE. 
SMALL WORK A SPECIALTY. 


=e" PITTSBURG, PA. 


s 
THE WATERBURY 
FARREL FOUNDRY 
_AND MACHINE CO 
U.S. A. 





Waterbury, Conn., BUILDERS OF 
MACHINERY 


FOR MAKING 


HARDWARE 


@TEEL TUBE, BICYCLE PARTS, BRASS GOOr 


AND STEEL Gooops. 


Roots’ Blowers.“ 


S, SILVERWARE 





Unsurpassed for any purpose where a 
blast or suction of air is required. 
The only Rotary Blower built for high 
pressures. 


P. H, & F F, M, ROOTS co. 6 ently 
CONNERSVILLE, IND. 
NEW baa OFF CE: + 109 Liberty Street. 
getanientie ——— 


ha writing please me 





% 








ELECTRIC, STEAM Chicago, 
AND PULLEY TYPES, 


ROGRESSIVE AND © 
GREATEST AIR VOLUME, - 
LEAST POWER 


eAPARTMENT 


Va RAGE CO. a 26 
cBurgato Fo Burrato, NY asa. | * ant 


Street. 














FEL’ 


FIRE-PROOF, 
REMOVABLE. 


SECTIONAL 


LIGHT, 
DURABLE, 





COVERINGS. 
Curved Sheet Lagging for boilers of locomotives 
CEMENT FELTING. 


PIPE 
Sheet Fire Felt for boilers and superheated surfaces. 
ASBESTOS 

Asbestos Millboard, Steam Packings, Roofing, Liquid Paints, Fire-proof Paints, Cements, ete. 


H. W. JOHNS MFC. CO., 
CHICAGO, 


87 Maiden Lane, New York. 
BOSTON. PHILADELPHIA. 


CRANES, TROLLEYS, PORTABLE HOISTS; OVERHEAD TRACK, 


sane FOR CATALOCUE. 









2343 & 2345 
Callowhill St. 


PHILADELPHIA, Pa 


MARIS BROS., 
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# Bickford Drilling Machines | 


Tools built for service ! 
Wonderful Improvements ! 
New features. Greatest Results ! 4 
Universal Satisfaction ! 
OUR NEW FACTORY TE AND QUICK DELIVERIES 
BICKFORD DRILL AND TOOL CO., 


3 Pike Street, 
Cincinnati, Ohio, U. 
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iS COM°LE ASSURED. ; 


CHAS, CHURCHILL & Co., 
English Agents 


London and B.rmingham 


S. A. 














FREE 

4 niversal horizontal Drill. 

, 

¥ ErSESEEEeES ahah ooseveuss 
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ba Five sides of a cube can be \ 

M4 > drilled at any angle without 

> . re-chucking the work. 

- = e> Write <> 

> = ® DETRICK & HARVEY MACHINE CO., 
eee — pEpeeeeee Baltimore, Md., U. S. A. 











SEND FOR CATALOGUE s'|‘™j5*-. 


SHAPERS. 


NEW FEATURES. 


FLATHER PLANER COMPANY, 


NASHUA, N. H., U.S. A. 





18° Crank Shaper. 





AMERICAN MACHINIST 


December 31, 1896 





BROWN & SHARPE MFG. CO. 


MACHINERY AND TOOLs, 
PROVIDENCE, R. I 


oe 


CATALOGUES. PAMPHLETS. CIRCULARS. 


We are always glad to respond to applications for any circular or pamphlet 
or for our Catalogue (366 











Gescribing at length any of the articles we manufacture ; 
pages) giving more condensed descriptions of our complete line of goods — 60 
machines, 315 varieties of small tools. 

All our publications, except the Milling Machine, Grinding Machine and Gear 


Treatises, listed in Catalogue, are mailed without charge upon application. 


NEW YORK OFFICE, 136 Liberty Street, Room 507. 
CHICAGO OFFICE AND STORE, 23 South Canal Street. 


LATHES 


MANUFACTURERS OF 
from 17 to 64 in. swing. Cuts, Photographs 
and Prices furnished on application. 


LOWELL, MASS., U. @. A. 


FIFIELD TOOL Co., 
ENGINE 











WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


HORIZONTAL 


,BORING MILLS. 


IRON AND BRASS WORKING MACHINE TOOLS, 
SEND FOR ILLUSTRATED CATALOGUE. 




















PEDRICK & AYER CO., Philadelphia, Pa. 


MANUFACTURERS OF 


Richards Open Side Planers. ¢ 


Mace in sizes from small shapers to 12” 42” 
regular, or made special to suit requirements. 
Their merits endorsed by over 100 users. Special 
catalogue of ap) lications. 

MANNING, MAXWELL & MOORE, 
Sole Sales Agents. 111 & 113 Liberty St., New York. 
424 TELEPHONE BUILDING, | 60 SOUTH CANAL STREET, 
PITTSBURGH, Pa. CHIcaGo, ILL, 
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Stuart’s Patent Compression Wedge Coupling. 
REQUIRING NO KEYS. 


Have successfully stood the test for 9 years and are still being shipped 
on trial, or money returned if you want it. All sizes kept in stock. 


R. J. STUART’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 





FREE SAMPLE COPY 2.1" 
..An Elementary Journal for Students of 


Mechanical Drawing, Mechanics, 
Mining, Architectural Drawing, Architecture, 
Plumbing, Steam Engineering, Heating 
Ventilation, Civil Engineering, Prospecting, 


HOME STUDY,  scranton,’ 


Scranton, Pa, 
L 


Electricity, 


OF everY 


“eh a 
FORALL Sate = 
327N, UNION ST. CHIGAGO. 

284 PEARL ST. NEW YORK. 








Who can think 

Wwanted— Nn Ga of some simple 
thing to patent? 

our ideas; they may bring you wealth 

Write “361 HN WEDDERBURN & CO., Patent Attor 


ne: hington, D. C., for their $i, 800 prize offer 
pig ed ist ‘of two hundred inventions wanted. 
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Fine Grade 


WYMAN & GORDON, 
WORCESTER,MASS. 








BORING 1% 
TURNING 


> 4,5 & 6 ft. Swing 


H. BICKFORD, 
LAKEPORT, N. H. 





JONES & LAMSON MACHINE COMPANY, SPRINGFIELD, VT. 


SEE PACE 14. 


FLAT TURRET LATHE. 





